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NEW YORK, WEDNESDAY, 


THE PROSPERITY OF THE ELECTRICAL 


INDUSTRY IN GERMANY. 

Probably the largest competitors which 
the American manufacturers of electrical 
apparatus will meet in their struggle for 
export trade are the large German firms 
engaged in the same line of work. The 
article on another page treating of the 
present extraordinary prosperity of these 
concerns is well worth careful reading. 
It appears from it that one of the largest 
factors of German success in electrical 
manufacturing work has been the sup- 
port given by capital to the electrical 
be added that 
In Amer- 


industry. It might 
this support is intelligent. 
ica there has been no lack of sup- 
port on the part of individuals and bank- 
ing corporations who have liberally fi- 
nanced many electrical schemes, but this 
support has not always been as intelligent 
as the situation has demanded. It was 
not many years ago when there was a 
widespread tendency on the part of in- 
vestors to rush into electrical investments 
of any and all sorts. Anything that bore 
the name “electrical” had a certain magic 
to have the 


power of extracting gold in unlimited 


significance and seemed 


quantities. It was soon found out, how- 
ever, that many of the electrical schemes 
that were presented to the public were of 
such a character as to render investment 
in them almost certainly unremunerative, 
while a few were even fraudulent. The 
effect of this discovery upon the mind of 
the investor was for a long time to dis- 
courage the venture of capital in legiti- 
mate electrical enterprises. 

In Germany, on the contrary, the 
growth of the vested electrical interests 
seems to have been more steady, and one 
reason for this is found in the fact that 
shares in electrical enterprises are scat- 
tered among large numbers of holders, 
the individual holdings being compara- 
In addition to this, the mid- 
dleman or promoter apparently has no 


tively small. 
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place in that country, the electrical 
concerns being associated to finance 
their own undertakings and very fre- 
quently procuring concessions and build- 
ing railway lines and electric light 
plants entirely under their own aus- 
pices. In this way they have not had 
to wait for the organization of companies 
of sufficient financial strength to carry 
such undertakings, but have themselves 
been bank, promoter and building com- 
pany in one. 

It is not likely that such a system as 
this would ever gain ground in the 
United States, and its existence, while 
doubtless of benefit to the home consump- 
tion of the output of these German con- 
cerns, does not seem to be of any great 
benefit to their export business except in- 
directly. The 


works 


maintenance of large 
and well-equipped manufacturing 
plants means the ability always to sell 
certain portions of the output abroad 
easily and to meet competition from out- 
side sources. In one respect the Ameri- 
can manufacturer will have little to fear 
from his German competitors; American 
goods are intrinsically better. The 
method adopted in this country of manu- 
facturing all kinds and classes of articles 
strictly to gauge and with interchange- 
able parts, is little followed abroad, and 
it ought not to be difficult to convince 
intending buyers of the vast superiority 


of machinery and supplies built upon this 
system. Some of the largest individual 
construction concerns in Germany are, 
however, now introducing purely Ameri- 
can methods in their establishments, and 
the future may find them more danger- 
ous competitors than they are to-day. 





A recent ahead’ denon the 
merits of a new means for curing rheuma- 
tism. As the disease is caused, says the 
advertisement, by “an excessive flow of 
electricity from the body to the earth,” 
the treatment consists of glass bed cas- 
ters for use by night and insulating in- 
soles for the shoes by day! 
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ENGINEERING AND EXPERIENCE. 


The country is liberally provided with 
three classes of engineers—those who have 
had a training in an engineering school 
and nothing more, those who have grown 
up to be engineers by actually doing the 
work of some branch of engineering and 
familiarizing themselves with its details 
through practical experience, and a third 
and highly valuable class who have com- 
bined the tuition and training of the col- 
lege with the knowledge and practical ex- 
perience of the man who has worked with 
his hands. In his own sphere each of 
these men is able to do good work and 
each has his place; but it can probably be 
proved, as it is certainly believed, that 
the man of the third class—he who unites 
knowledge gained both from the expres- 


sions of experience of others as set down - 


in books and from his own experience as 
gathered in actual work—is far superior 
to the other two for most purposes for 
which an engineer is required. 

Looking at it broadly, the duty of an 
engineer is to apply his knowledge and 
skill for the benefit of those who employ 
him and who do not possess his degree 
of acquaintance with the subject upon 
which he works. He is supposed to know 
intimately the details of his profession ; 
he is an official whose duty is to obtain 
the most result with the least expenditure 
of money, time and labor under given con- 
ditions; his stock in trade is simply the 
knowledge of how work should be done in 
order that such results may be obtained. 
It is easily conceivable that a young man 
possessing a high degree of intelligence 
and trained in the best engineering 
maxims by competent schools would often 
be able to do as good work under some 
conditions as any other engineer what- 
ever. It is equally certain that for many 
varieties of work the man whose knowl- 
edge is confined to that which has been 
driven into him by the hard knocks of ex- 
perience, the man who has learned his busi- 
ness “from theground up” by actually doing 
the various kinds of work that he is called 
upon to oversee, may be far more useful 
than the school-bred man; still it is not 
difficult to imagine circumstances in 
which the latter would easily prove his 
superior. 
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It is, however, in the overcoming of 
difficulties as presented by emergencies, in 
the sudden and swift solution of problems 
which present themselves in regular work, 
that the engineer is most needed and most 
often lacking. To this class of work the 
man who expects to succeed must bring 
not only -an adequate training and an 
orderly knowledge of the subject involved, 
but as well he must know what he can 
learn only from practical work—that in- 
expressible something which stamps the 
practician and man of affairs. Hence, 
in the larger undertakings where much is 
involved, the engineer who combines 
practice with what is commonly called 
theory is the best man. His experience 
forbids that he should err in attempting 
that which is only apparently possible; it 
forbids that he should undertake to put 
into force the rules of textbooks without that 
modification which almost every practical 
example enforces upon them; it gives him 
the ability to seize the opportunities 
often presented in practical work and to 
make the best of the situation. 

It is not to be thought that this is any 
argument against either the mere practi- 
cian or the merely academic engineer. 
We need both; but what we most particu- 
larly and urgently need at all times is 
the combination of both in one man. It 
is to this combination, to the existence of 
men who have combined in the highest 
degree the faculties attained only after 
years of hard labor in the actual doing 
of work and the knowledge of textbooks, 
that this country owes its astonishing 
preeminence in matters of engineering 


work. 








NOTES ON LIGHT. 


BY WILLIAM ROLLINS. 


NOTE LXXXVI—THE CHARGE ON THE PAR- 
TICLES OF THE CATHODE STREAM. 


One charm of a theory is the excuse it 
Though 
the theory may not be proved, the beauty 


gives for trying an experiment. 


of the scene compensates for the outlay. 
An interesting theory is that the velocity 
of the particles of the cathode stream is 
the same for all gases. A few simple ex- 
periments I have tried lead me to think 
that the experiments which were supposed 
to prove this theory may be otherwise ex- 
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plained by saying that at the degree of 
vacuum used for X-light the charges in 
the cathode stream are carried by hydro- 
gen whatever the nature of the gas with 
which the tube is supposed to be filled. 
In connection with the idea of a constant 
relation between mass and charge, which 
is a part of the theory mentioned, I de- 
scribe an experiment that no doubt has 
been made many times before, though I 
have not seen it mentioned in connection 
with this theory. Pump an X-light tube 
such as is shown in Fig. 65 until using the 
full force of the generator it gives brilliant 
X-light. Then 
through the electrolytic regulator shown 
in Fig. 65, and in detail in Fig. 68. Con- 
tinue the pumping until the vacuuin is 


introduce hydrogen 


practically all hydrogen. Stop the pump 
when the fluorescent screen is bright, but 
the bones of the hand only faintly visible. 

In this condition the ether waves we call 
X-light are the longest which will pass 
through the flesh without suffering diffu- 
Ac- 


cording to the theory advocated in my 


sion as do those of ordinary light. 


notes there is then an amount of charge on 
the particles of the cathode stream which 
causes them to strike the target with a cer- 
tain speed which I call unit velocity for 
X-light. Next, continue the pumping 
until the image of the hand is brighter, 
the image of the bones relatively brighter, 
with their structure sharply defined. This 
changed appearance is not due to more 
force being sent through the tube, for we 
used the full force of the generator in the 
first instance, but is due to the way the 
force is expended. I explained this in my 
earlier notes by saying that the velocity of 
impact was now greater because the charge 
on the particles was higher, in consequence 
the temperature of the particles was 
higher and the resulting ether waves 
shorter. This and other experiments lead 
me to say that before the beautiful theory 
of J. J. Thomson of a constant relation 
between mass and charge can be said to be 
firmly established it should explain these 
phenomena. The word particle has been 


used in these notes instead of molecule, 
ion, atom, hyperatom, neutron or electron, 
for it serves as a symbol to fix the atten- 
tion without committing us to any theory 
as to the ultimate nature of mass or 
charge. 
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THE PROSPERITY OF THE ELECTRICAL 
INDUSTRY IN GERMANY. 

During the past 15 years the electrical 
industry has attracted an ever-increasing 
degree of interest from the German capi- 
talists, and it can now be placed in the 
front rank of the large industries of the 
country. 

Up to the present the industry has 
justified the confidence of capital, as with 
the exception of a small percentage of un- 
avoidable failures, it has paid high and 
increasing dividends on the capital in- 
vested. There is no doubt good reason to 
believe that not only will this prosperity 
continue, but that it will increase in the 
future, as the German electrical firms 
have understood how to organize success- 
fully, and they are extremely well man- 
aged. The weaker and less solid under- 
takings were eliminated early, so that 
now the solid enterprises are not subjected 
to the injury which the failure of some 
unsuccessful undertaking often causes a 
whole industry. At present the field of 
the industry is large and profitable, the 
exportation of ‘its products being carried 
on on a large scale and where they are 
often brought into competition with the 
products of the American industry. In 
addition, new and profitable fields are 
constantly growing up to it in Germany, 
such as the operation of electric railways, 
the supplying of current to the greater 
part of a province, and the establishment 
of plants for the constantly developing 
electro-chemical industry. 

The factor which has helped in a large 
measure to establish this success is the not 
inconsiderable support given it by the 
leading banks of the country. German 
capital invariably seeks industrial invest- 
ments and helps to establish all electrical 
enterprises, resulting in the immense de- 
velopment of which the following figures 
will give an idea. 

From July 1, 1897, to July, 1898 (26) 
twenty-six railway or tramway companies, 
with a capital of 69,628,000 marks, were 
established. During the same period, the 
capital stock of existing companies in- 
creased 106,180, 142 marks, and their liabil- 
ities 95,680,000 marks. The capital stock 
of the (23) twenty-three leading com- 
panies (excluding all those with a capital 
of 1,000,000 marks or less) in January, 
1899, was 339,000,000 of marks, of which 
302,800,000 marks was paid up, and the 
liabilities of the same companies were 
102,160,000 marks, or a total capital in- 
vested in the leading companies engaged 
in the industry of 441,000,000 of marks. 
Several of the leading companies have 
since increased their capital, such as the 
issue by the Helios Company, of Cologne, 
of new shares to the value of 3,000,000, 
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so that it is safe to estimate that a 
capital of 500,000,000 marks (%119,000,- 
000) was invested in these 23 companies 
at the end of December, 1899. 

If to this sum be added the resources of 
the smaller companies scattered through- 
out the empire, it can conservatively be 
estimated that the total amount of capital 
absorbed by the industry in Germany is 
fully 550,000,000 marks (%130,900,000), 
on which the average returns in the shape 
of dividends during the past year were 
nine per cent. 

In January, 1899, the number of towns 
and cities in (rermany having electric 
street railways for public traffic, exclusive 
of those having lines for the use of mines 
and factories, was 74, and the total mileage 
of all the lines was 1,429.55 kilometres ; 
the length of the rails in use being 1,939 
kilometres. 

The number of motor cars in use was 
3,190, other cars 2,128, and the power 
used in running these lines amounted to 
33,333 kilowatts exclusive of accumula- 
tors, of which the power amounted to 
5,118 kilowatts, making a total of 38,451 
kilowatts of power in use on the street 
railways of the country. 

Since then a large number of roads have 
been built, such as the ones in Meissen, 
Weimar, Eisleben, Karlsruhe, Gleiwitz 
to Morgenroth, Glauchan to Crimmit- 
schan, Dusseldorf to Crefeld, ete. Others 
are now under constfuction, such as the 
ones in Pforzheim, Frier, Ratisbon, Col- 
mate and Worms, and many more are 
being planned for the remaining cities and 
towns of 5,000 population and over. 
However, it is next to impossible for 
American or other foreign firms to com- 
pete with the native ones for the supply- 
ing of the materials and machinery for 
these roads as by a system that will be 
explained below, the leading electrical 
companies preclude all possibility of com- 
petition... The only way for foreign elec- 
trical firms to enter this field would be 
for them to obtain the concessions and 
construct and operate the roads them- 
selves. 

As before stated, the banks of the 
country have backed the industry heavily 
and in this fact seems to lie the principal 
danger to the continuance of its success. 

This statement and the system exclud- 
ing foreign competition can best be ex- 
plained by stating that such firms as the 
General Electric Company, Siemens & 
Halske, Schuckert, Helios Company, and 
many others of the 23 leading ones have 
connected themselves with a bank or 
group of banks in ‘order that they need 
not look for customers for their products. 
For example, instead of awaiting until 
companies are organized for the construc- 
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tion of electric railways, or the erection of 
light or power plants, and then entering 
their bids for the supplying of the requis- 
ite materials and machinery, these double- 
headed electrical concerns procure the 
concessions, erect the plants or build the 
lines at their own expense, and as soon 
as the line or plant is in operation, form 
stock companies, the shares of which are 
kept by the banks until the success of the 
enterprises seems assured, when the shares 
are sold at a premium for the benefit of 
the banks. 

The extent to which this system has 
been adopted is not generally known, as 
the electrical firms often associate them- 
selves with seemingly independent com- 
panies, which are in reality formed solely 
to organize the various undertakings and 
manage the finances, and are simply the 
agents of the electrical firms (supported 
by the banks) for the purpose of keeping 
their operations hidden from the-investing 
public. 

It would seem that stocks which are 
more easily handled have taken the place of 
the merchandise produced by the electrical 
firms, and it can readily be understood that 
it is far less difficult to sell some thou- 
sand shares of stock to a large number of 
buyers (under present existing cireum- 
stances in Germany) than to sell the ma- 
chinery and plant of the stock company 
to one buyer. The profit by this kind of 
business is also larger, as the stockholder 
not only pays for the machinery, etc., but 
also for what the concern is worth, and 
he does not mind paying a larger amount, 
as the risk in a transaction of this nature 
seems to him considerably smaller. In 
this way all parties profit—the electrical 
firm, because it finds constant employ- 
ment and receives good prices for its 
products; the bank, because it is well 
paid for the credit which it grants; the 
purchasers of the undertaking, because 
they receive a finished and secure enter- 
prise, and finally the nation, because this 
effective form of business greatly facili- 
tates the creation of useful enterprises. 

Although the advantages which the 
method of business described undoubt- 
edly possesses are many, it also just as 
certainly contains dangerous weak points. 

Due to the good name of the electrical 
firms and the high standing of the banks 
working on this method, they are able to, 
form enterprise after enterprise in rapid 
succession, as every successful flotation 
makes the public still more eager to pur- 
chase such shares. 

Unless the combinations do not act 
under the strictest self-control, they will 
very easily be led to create unsound enter- 
prises in order to profit by the sale of the 
shares. By this it is not meant to imply 
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that such evil consequences have already 
shown themselves, as on the contrary it is 
a fact that the financial and technical 
managers of the industry are endeavoring 
to preserve this high moral standing. 
However, the lack of moderation on the 
part of the general public must be taken 
into consideration, as the desire for pay- 
ing investments of this nature has been 
awakened and new establishments are de- 
manded by them in an increasing degree. 

Should this demand not be satisfied by 
the large and reliable banks for fear of an 
over flotation, there are many less scrupu- 
lous financiers who would not hesitate to 
do so, so that the possibility of an excess 
of such companies is a real one, and it 
would behoove the financiers who now 
control the industry to exercise a certain 
amount of present self-sacrifice in order to 
avoid a grave reaction in the future. 

The yearly savings of the German 
people, although increasing annually, are 
yet limited, and if this sum be very 
largely invested in any one industry, as is 
becoming the case with the electrical in- 
dustry, other industries just as necessary 
to the welfare of the country must suffer 
from a lack of capital. 

In conclusion it may be said that the 
present prosperity of the industry does 
not offset these dangers, and it would be 
well for those who control the industry to 
assume a wise moderation in time, which 
moderation would not in the least effect 
its natural and steady development. 

CARL KAISER. 

Berlin, January 15, 1900. 

sit —_- 
PERSONAL. 

Professor Henry 8. Carhart, of the de- 
partment of physics of the University of 
Michigan, who has been spending the year 
in Germany, is now in Zurich studying 
the subiect of electrical engineering with 
Professor Weber. 


Lieutenant Paul Stockley, U. S. A., is 
reported as missing in a recent battle in 
the Philippines. Lieutenant Stockley is 
a son of Mr. George W. Stockley, for- 
merly president of the Brush Electric 
Company, and now a resident of New 
York. It is the hope of Mr. Stockley and 
his friends that the lieutenant has only 
been captured and will soon be released. 


Mr. C. O. Baker, Jr., the platinum 
magnate, of Newark, N. J., and New 
York city, has returned to his home 
haunts after a three months’ absence on 
the Pacific coast and the Hawaiian is- 
lands. Mr. Baker, while in Honolulu, 
narrowly escaped being quarantined as a 
bubonic plague victim, but with his usual 
good fortune and savoir faire, he man- 
aged to get back to the United States in 
time to keep the engagements outlined in 
his prearranged schedule. 
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The Alliance, Ohio, Gas and Electric 
Company has elected these officers and 
directors for the ensuing year: L. W. 
Prior, president and treasurer, Cleveland ; 
C. A. Emery, vice-president, Cleveland ; 
W. H. Schott, secretary, Chicago; M. A. 
Devitt, Chicago; J. A. Wallace, Chicago ; 
W. A. York, Cleveland; W. E. Emery, 
Cleveland. 

A change in the ownership of the prop- 
erty of the Memphis, Tenn., Light and 
Power Company has taken place within 
the last few days. Captain W. W. 
Carnes, former president of the National 
Electric Light Association, has sold his 
interest in the light plant to Frank G. 
Jones, general manager of the Memphis 
Street Railway Company. 

At its annual meeting, the Great Bar- 
rington, Mass., Electric Light Company 
elected officers as follows: President, 
D. Ward Northrop; vice-president, Par- 
ley A. Russell; directors: D. Ward Nor- 
throp, Parley A. Russell, Horace R. But- 
ler, Charles J. Burget, Walter E. Lewis 
and Frank H. Wright; clerk, Frank H. 
Wright; treasurer, Charles J. Burget. 

The Edison Electric Light Company, 
of Columbus, Ohio, has elected: Presi- 
dent, Adolph Theobald; vice-president, 
J. F. Martin; treasurer, Emil Kiesewetter ; 
secretary and general manager, A. W. 
Field. The Buckeye Malleable Iron 
and Coupler Company: President, 
treasurer and general manager, W. F. 
Hoodspeed ; vice-president, Frank Rocke- 
feller; secretary, Joseph Stafford. 


The Superior Electric Light Company. 
has made a proposition to purchase the 
mill and water-power on the Cottonwood 
River at the edge of the town of Cotton- 
wood Falls, Kas., and erect an electric 
plant capable of running are and incan- 
descent lights and furnishing motive- 


power for the street railway. ‘To provide 
against failure of water to operate the 
plant a steam engine and boiler will be put 
in. 

At a meeting of the Clear Lake, Iowa, 
Electric Light and Power Company, it 
was decided to double the capacity of the 
plant. The power house will be rebuilt, 
a 150-horse-power boiler will be substi- 
tuted for the 80-horse-power now in use, 
a 3,000-light dynamo will be put in in 
place of the old 1,000-light dynamo and 
other improvements will be made. The 
capital stock was increased from $10,000 
to $20,000. J. L. Etzel is president of 
the company. 
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The electric light commissioners of An- 
derson, Ind., have contracted with F. Sar- 
gent, of Chicago, an electrical engineer, to 
prepare plans for the extensive enlarge- 
ment of the electric light plant of this 
city. The present plant was purchased a 
few years ago from C. L. Henry, and the 
earnings have been so far more than met 
the maturing obligations. The City 
Council has voted an appropriation of 
$20,000 for the improvement of the plant. 
The commissioners announce their inten- 
sion to give the public service at mini 
mum cost. 


Three new electric light companies have 
submitted ordinances to the City Councils 
of Reading, Pa., asking franchises to erect 
poles and string wires in the city limits. 
They are the Berks, the Neversink and the 
Metropolitan. The Electric Railway 
Equipment Company, of Cincinnati, has 
leased No. 5 mill of the Reading Iron 
Works, to manufacture iron tubular poles 
for trolley lines, ete. The firm has re- 
ceived an order for 2,000 poles to go to 
Havana, and for 1,500 for Berlin. Large 
orders have been completed for New Bed- 
ford, Fall River, Stonington, Albany and 
San Francisco. Poles are built from 28 
to 50 feet high. 


Just at this time the residents and tax- 
payers of Belair, Md., are interesting 
themselves in having the Board of Town 
Commissioners establish an all-night and 
every-night electric light service for the 
town. A committee, comprising a num- 
ber of the leading citizens of the town, 
headed by John H. Reckord, recently ap- 
peared before the Commissioners in refer- 
ence to the matter. Mr. Reckord, who now 
furnishes the electric lights for the town 
on a half-night system, made the Board 
three propositions, which will be sub- 
mitted at a town meeting to be held 
shortly. The town pays $800 a year for 
41 lights, on a moonlight schedule, which 
are turned off at one o’clock. 


The Connecticut Lighting and Power 
Company, by Assistant General Manager 
Mather, and by W. T. Foley, acting for 
the borough of Southington, Ct., has 
signed a one year’s contract with South- 
ington for electric lighting in the borough 
beginning February 1, 1900. The com- 
pany agrees to furnish 142 25-candle- 
power lamps and 30 30-candle-power for 
$3,000, lights to be burned on a moonlight 
schedule. The 30-candle-power lights 
are to burn till 12.30 A. M., and the others 
till midnight. The old contract expired 
November 1,-1899, owing to the disagree- 
ments among members of the board and 
the company. Light has been furnished 
under the old contract and will be thus 
furnished till the date of the new contract. 
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In his report upon the disaster to Gen- 
eral Gatacre’s column at Stormberg, the 
London Times correspondent lays some 
stress upon the neglect of compass bear- 
ings being taken during the night march. 
Its correspondent at Cape Town, however, 
in forwarding the account, says he thinks 
this point has been exaggerated, and he 
makes the following observations founded 
on his own experience: Owing to the 
abundance of magnetic ironstone all over 
South Africa (and the name “Rooi-kop,” 
“red-head,” probably indicates its presence 
near Stormberg), compass bearings are 
liable to be all over the place, especially 
at night, when it is impossible to know 
how near one may be to magnetic rocks. 
At Chieveley one day I was taking some 
bearings which made Colenso lie due east 
instead of north, north for the nonce hap- 
pening to be a large stone a yard or two 
away. 





An automobile that cost when new $3,- 
000, sold at auction recently in Paris for 
$13,200, after making a fast record. It 
appears that developed speed is valuable 
in machines as well as in horses. 





The New York, New Haven & Hart- 
ford Railroad Company, it is reported, 
will install a large electric storage battery 
plant at the Union Station, in Hartford, 
Ct. It will be used as an auxiliary to 
the electric plant at Berlin for the opera- 
tion of the third rail electric system to 
Bristol, and for the further extension of 
the system to Rockville, to accommodate 
the continual growth from the suburban 
towns east of Hartford. 





During 1899 articles of incorporation 
of electrical companies were filed in Mich- 
igan as follows: Street and electric rail- 
ways, 18; telephone, 13; electric light, 8; 


gas. 7 
gas, 4. 


According to the specifications of the 
New York Rapid Transit Commissioners 
about $5,000,000 of electrical apparatus 
will be used in the construction of the 
tunnel on the basis of present prices. Be- 
fore the road is in complete operation, 
however, expenditures for electrical ap- 
paratus will be from $12,000,000 to 
$13,000,000. 





The annual meeting of the stockholders 
of the New York & New Jersey Telephone 
Company will be held at 81 Willoughby 
street, Brooklyn, N. Y., on March 2. 


* dle bar. 
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A Water Rheostat Motor Controller. 


The design and construction of elec- 
tric cranes is at present occupying much 
attention in England. Several firms in 
that country have produced excellent de- 
signs of motors and accessory parts for 
this use. The illustration herewith pre- 
sented, taken from our London namesake, 
shows the controller of a series motor of 
6.6 kilowatts capacity, made by Messrs. 
Thomas Parker, Ltd., and used with their 
standard crane motor. The controller is 
of the liquid resistance type, the electrodes 
being raised or lowered by a bar sliding in 
vertical guides and actuated by the han- 
The latter is pivoted on a plate 





A WatER RmEOSTAT CONTROLLER FOR A 
CRANE Motor. 


at the back of the reversing switch which 
is also controlled by the same handle. A 
slot in which the handle bar travels is so 
shaped that the latter can only be turned 
so as to reverse the motor when the han- 
dle is at its highest position, and the 
electrodes withdrawn from the liquid. 
The curved slot plate is nicked at intervals 
so as to receive a spring catch on the han- 
dle, thus giving definite intervals of re- 
sistance. By this construction it is impos- 
sible to cut off the current without leav- 
ing all the resistance in circuit or to re- 
verse the motor without first switching 
off, while the direction in which the han- 
dle points shows which way the motor will 
run. The whole machine is a very ingen- 
ious and well-designed piece of mechan- 
ism which reflects credit on its builders. 
+> 

Professor Cauro, of the Paris School of 
Pharmacy, was recently killed while mak- 
ing experiments on Mont Blane on the 
interruption of the electric current 
through ice. 
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A DECISION IN THE WASHINGTON 
TELEPHONE CASE. 


ACT OF CONGRESS FIXING RATES DECLARED 
UNCONSTITUTIONAL. 


Justice Barnard, in the Supreme Court 
of the District of Columbia, handed down 


~ 


a decision on February 5 in the case of 
James F. Manning and others against 
the Chesapeake & Potomac Telephone 
Company. ‘This is a suit which has been 
occupying the attention of the court for 
the past two years, and the plaintiff was 
associated with about one hundred other 
telephone subscribers in the test case. 
Justice Barnard holds that the act of 
Congress approved January 30, 1898, fix- 
ing a maximum rental of $50 per year 
for the use of a telephone in the District 
of Columbia, is unconstitutional by reason 
of the fact that the rates fixed by Con- 
gress are unreasonable for the service and 
supplies furnished. 

Justice Barnard’s decision is an able 
and exhaustive statement of all the ques- 
tions involved and is a complete victory 
for the company. The case turned upon 
the point set up and persistently urged 
by the opposition, that an increase in the 
number of the subscribers in a telephone 
exchange reduces the cost per subscriber, 
and that the Washington exchange can 
furnish unlimited service, with the most 
modern and efficient appliances, at $50 
a year. In the attempt to prove this the 
testimony of a large number of the man- 
agers and employees of opposition com- 
panies was taken but, in the judgment of 
Judge Barnard, it utterly failed to sub- 
stantiate the claim. 





=: 
Thomas A. Edison Down With the 
Grippe. 

A press dispatch from Akron, Ohio, 
dated February 5, says that Mr. Thomas 
A. Edison is confined to his bed in that 
city with an attack of acute influenza. 
He is staying at the home of his wife’s 
parents and Mrs. Edison is attending 
him, although his illness is not considered 
serious. 

=]: 


Rumor of an Automobile Trust. 


It was rumored in New York city last 
week that a movement was on foot to 
amalgamate all the automobile and bicy- 
cle interests in the United States in a 
$200,000,000 trust. While it was stated 
that Mr. Charles R. Flint was heavily in- 
terested in the scheme the rumor could 
not be confirmed. 
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The Electrical Equipment of the Union 
Traction Company, Philadelphia. 
The city of Philadelphia, renowned in 

history since 1776 as the home of the 

Declaration of Independence, has since 

that period spread over a large district, 

having 1,500,000 inhabitants. The Union 

Traction Company controls the entire 

traction system, covering a space of 

about 23 miles by 16 miles, and having 

a length of 450 miles of railroad track in 

the city and its suburbs. It is the larg- 

est street railroad property in the world, 
the gross annual earnings being about 

"$12,000,000. 

The Union Traction Company is the 
result of the consolidation of 36 smaller 
street railway lines which covered the city 
of Philadelphia and suburbs. ‘The con- 
solidation necessitated several drastic 
changes in operating methods for simpli- 
fying the entire electrical system and in- 
troducing economy. A general descrip- 
tion of the electrical system, as now 
operated, is of special interest in view of 
the magnitude of the enterprise. 

The financial results of the consolida- 
tion have been very satisfactory. The 
system of centralization resulted in a re- 
duction in operating expenses during the 
first year from 56.48 per cent to 49.27 per 
cent of the gross income. ‘The service 


has been thoroughly maintained as shown 
in an increase of five per cent in the pas- 


sengers carried, and of gross receipts. An 
annual deficit of $850,000 has been turned 
into a surplus by the increase of five per 
cent in gross receipts, coupled with a re- 
duction of 10 per cent in operating ex- 
penses. 

Some of the generating stations of the 
constituent companies were abandoned 
upon consolidation. The company now 
operates its lines from seven main power 
stations and three substations. The 10 
stations have 38 generators, with an 
aggregate of 40,000 horse-power. The 
Westinghouse Electric and Manufacturing 
Company has supplied about half of the 
generators for this output, including the 
largest units. The seven main stations 
are connected together by special tie-lines 
of large capacity, so that under varying 
conditions of load they can be made to 
assist each other. 

The thorough equipment of the Union 
Traction Company’s system was demon- 
strated upon the occasion of the fire in 
1897. The flames gutted the building in 
the evening, but by the following morn- 
ing the 180 feeders at this station were 
all in circuit, power being supplied by the 
other stations, and no interference of the 
street railroad service occurred. 

The main station at Thirteenth and 
Mt, Vernon streets presents many inter- 
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esting features of the latest electrical 
practice in street railroad traction. The 
boiler equipment consists of 7,000 horse- 
power of water-tube boilers, with a work- 
ing pressure of 150 pounds to the square 
inch, supplying steam for four compound 
steam engines operating at a speed of 80 
revolutions per minute. The engines are 
directly connected to four 1,500-kilowatt 
direct-current engine type generators, 
giving 2,730 amperes and 550 volts. 
These generators have the largest capacity 
for direct current which had been con- 
structed up to that time. The field yoke 
of the generator is divided vertically, and 
rests on a cast-iron base plate. The two 
halves of the field may be moved back 
from the armature to permit access to the 
armature and field winding. The field 
has 14 poles, ouilt up of laminated steel 
and cast into the yoke. The yoke is of 
cast-iron and of very large cross-section for 
mechanical strength. At the pole tips the 
corners of half the laminations are cut 
away, leaving but half the pole section at 
the edges, but with full section at the 
centre. The proportions of the corners 
are such that the field distortion with load 
is comparatively small. 

The series and shunt coils are separately 
wound and insulated, and have an air 
space between them when in position on 
the field. This construction gives the 
best possible ventilation and allows exam- 
ination of the inner, as well as outer, 
surface in case of injury of any sort. The 
series coils are of copper bars wound on 
edge, with air spaces between the turns. 

The armature is 128 inches in diameter, 
of the slotted drum type, with bar wind- 
ings. It is multiple wound, with 14 cir- 
cuits. The coils are made of copper 
strap, bent into exact shape, and insu- 
lated before being placed on the core. 
There are no joints in the coils. The 
armature winding is held in the slots by 
supporting wedges over the coils. At the 
rear end the shape of the coils is such that 
they fit together and become self-support- 
ing, and thus do away with any supporting 
clamps or bands. ‘The armature core is 
built up of high grade, specially annealed 
steel. No bolts are used in clamping the 
core and end plates. ‘The commutators 
of these generators are very large, having 
a diameter at the wearing surface of 100 
inches. The width is sufficient for eight 
brushes, with the standard Westinghouse 
holder. 

A characteristic feature of the armatures 
of these machines is the balanced condi- 
tion of the magnetic circuits. By special 
construction, the magnetic strengths of 
the different field poles are kept equal, 
independent of inequalities in the mag- 
netic circuits. By this means, the mul- 
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tiple-wound armature is able to give equal 
electro-motive forces on all its 14 circuits 
under any conditions. A field coil may 
be short-circuited, or even reversed, and 
the machine will continue to operate well. 
The armature may be placed out of centre 
in the field, with practically no effect on 
the commutation. A direct result of this 
balancing of the pole strength is that, 
when the machine is running, there is 
practically no unbalanced magnetic pull 
between the armature and field when the 
armature is out of centre. ‘The armature 
may touch the poles at one side, and there 
will be very little tendency to hug them. 

The commutation of these generators is 
said to be very good, and there is no 
change in lead. The brushes may be set 
at no load, and the load may be increased 
to 5,000 amperes, with practically no 
sparking. With this load the circuit- 
breaker may be opened up, and there will 
be no flashing and the brushes will require 
no shifting. This result is due partly to 
the proportions of the field pole-tips and 
to the low self-induction of the armature 
coils under commutation. 

In order to equalize the weight of the 
two main engine bearings, as well as to 
protect the commutator from any danger 
from oil, these machines are placed on the 
shaft the reverse of the common practice ; 
that is, the commutator is next the fly- 
wheel. The armatures are accessible for 
cleaning, and are thoroughly ventilated. 
The heating is remarkably slight on these 
machines. 

The total weight of one of these 1,500- 
kilowatt Westinghouse generators with 
field and armature complete, is about 
208,220 pounds. The bed-plate measures 
23 feet in length, and four feet seven 
inches in width. 

The switchboard stands at the south 
end of the station, being made up of five 
generator panels, eight instrument and 
tie-line panels and 76 feeder panels. It 
is of the two-bank type, the gallery run- 
ning from the lower bank and giving 
access to the upper. The connections 
are made of heavy copper bars fastened 
together in parallel, so as to furnish 
sufficient carrying capacity without the 
slightest overheating, in spite of the 
heavy currents passing from the different 
circuits. 

There are two positive busbars on the 
generator and feeder panels. The feeders 
can be connected at will to either of these 
busbars, and all or any number of feeders 
can be served by the four generators 
in the Mt. Vernon street station; while 
in case the station becomes overloaded in 
the heavy hours of the day, current can 
be drawn through the tie-lines from one 
or more of the other four stations and 














February 7, 1900 


connected to special banks of feeders, 
whose loads are proportionate to the 
amount which can be spared from the 
sending station. Conversely, the Mt. 
Vernon street station can help out any 
of the other four stations at the time of 
their greatest load, sending current over 
the tie-line, this current being used on 
special feeders in the receiving station. 
All the current in the company’s dif- 
ferent stations is carefully metered at 
various points, so that the company’s 
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has three 200-kilowatt direct-current gen- 
erators belted to their respective engines, 
all the other machines being of the usual 
engine-type direct-connected to their 
respective engines. 

It can be understood from the above 
description of the tie-lines and the Mt. 
Vernon street switchboard that the com- 
pany’s stations are not operated in parallel 
to serve the general distribution system. 
This has been found impracticable, not 
only because of the number of stations to 


135 


possible for one station running below its 
maximum load to help out another which 
may be overcrowded. The Mt. Vernon 
street station, for example, being in the 
heart of the business district, naturally 
requires help during that hour in the 
afternoon when the rush of homeward 
travel begins, while a little later it may 
help out some outlying station whose cars 
are crowding in upon its feeders. 

The Traction Company owns nearly 
3,000 motor cars, the majority measuring 











VIEW IN THE Mount VERNON STREET STATION OF THE UNION TRACTION COMPANY, PAHILADELPHIA—SHOWING ENGINES AND DyYNAMOS. 


records are exceptionally complete, and 
its costs are reliable. 

Westinghouse generators are used in the 
other main stations and substations of the 
Union Traction Company’s system. At 
Thirty-third and Market streets are two 
1,500-kilowatt direct-current generators, 
similar in construction to the four forming 
the equipment at Thirteenth and Mt. 
Vernon streets, the remaining equipment 
of this station being three 375-kilowatt 
direct-current generators. The station at 
Thirty-second and Dauphin streets is op- 
erated entirely by three 525-kilowatt 
direct-current generators. A similar ma- 
chine operates the station at North Dela- 
ware avenue. The Wheel Pump station 
is operated by a 525-kilowatt direct-current 
generator. The Willow Grove substation 


be so connected, which would naturally 
introduce complications, but also because 
the stations are so near together that any 
practicable tie-line would be of extremely 
small resistance, and the point of zero 
difference of potential between the current 
output of the several stations could not 
be confined to the distribution circuit, but 
would inevitably work back into the sta- 
tions themselves, and reverse the genera- 
tors. The alternative plan has therefore 
been adopted of grouping feeders so that 
they can be served from any one of the 
stations—not. alone that to which the 
feeders are directly connected. On ac- 
count of the enormous area covered by 
the city of Philadelphia and by the com- 
pany’s lines, the load peaks of the different 
stations are not simultaneous, and it is 


18 feet by 22 feet'in length, equipped 
with single trucks,"although there are a 
few double truck cars. The Westing- 
house Electric and Manufacturing Com- 
pany supplied the electric motors for a 
arge proportion of the car equipment. 

The efficiency of the motors is such 
that the current output of the station is 
equivalent to about 1.3 kilowatt-hours 
per car-mile operated in Summer months, 
and 1.5 kilowatt-hours per car-mile in 
Winter, when heaters are used. 

The immense system of street railroads 
owned by the Union Traction Company, 
Philadelphia, demonstrates the advan- 
tages of consolidation of lessees’ lines 
under one efficient head, and the adop- 
tion of the highest class of electrical ma- 
chinery, and the substitution of large 
units for a number of smaller ones, all of 
which combined have transformed a non- 
paying business into one of a remunera- 
tive character. 
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SCIENCE BREVITIES 


Measuring the Heat of the Stars—A 
radiometer for measuring the heat radia- 
tion of the stars has been tested at the 
Yerkes Observatory. The instrument is 
the outcome of the work of Mr. E. F. 
Nichols, of Dartmouth College. It con- 
sisted of a suspension system formed of 
two mica disks,each two millimetres diam- 
eter, blackened on the face, and supported 
by a light cross arm on either side of a 
thin glass staff, hung by an exceedingly 
fine quartz fiber in a partial vacuum, says 
the. Scientific American. Both vanes 
were exposed to the radiation of the sky 
at the focus of a silvered glass mirror of 
24 inches aperture, fed with light by a 
siderostat outside. The rays entered the 
radiometer through a small window made 
of fluorite. With the apparatus so ar- 
ranged, a deflection of 0.1 millimetre 
would be given by a candle 15 miles 
distant, neglecting loss by reflection and 
atmospheric absorption. The results 
obtained showed that stellar heat radia- 
tion was distinctly detectable. 











Electricity in Agriculture — A British con- 
temporary quotes from the Eleckt. Zeits. 


that an association of farmers in the 
district of Ochsenfurt (Bavaria) is erect- 
ing large electrical works near the village 
of Butthard, in Lower Franconia, which 
will be entirely devoted to agricultural 
uses. The current is produced close to 
the village of Schaftersheim, a distance of 
11 kilometres, requiring for its creation a 
force of about 150 horse-power, which is 
supplied partly by steam and partly by 
water, and conducted as current of 5,000 
volts to the villages of Butthard, Lauden- 
bach and others, where it finds the most 
varied use. Movable electromotors for 
driving thrashing machines, chaff cutters, 
bruising mills, etc., are supplied, and con- 
necting boards for the conducting wires 
are placed at every farm. The motors 
are of very simple construction, and 
can be easily handled by any of the 
farm hands. The electric light will 
be widely used in all the villages named, 
and on account of greater security with 
regard to fire in the lighting of agricul- 
tural buildings it is daily increasing in 
use among farmers. 

Electricity in Mining-—Some _interest- 
ing details of an important method now 
being tried in Prussia for bringing down 
coal, was given in a recent number of 
Kuhlow’s Review. Recently some experi- 
ments were made by the Clausthal mine 
inspectors with an electrically-driven per- 
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cussion rock-drill supplied by the Union 
Elektricitats-Gesellschaft, of Berlin. They 
state thata practical opinion as to the prac- 
ticability of the drill can not be obtained 
at present, as the machine in its present 
form is both too long and too heavy. The 
great length in certain cases prevents the 
holes being put in where they are wanted, 
while the excessive weight increases the 
loss of time in working. Some small de- 
fects are also complained of in the cable 
connectors. On the other hand, the Sie- 
mens and Halske electrically-driven per- 
cussion rock-drills have been used with 
success in the Olpe Arsberg mine district. 
With these drills, equipped with a one- 
horse-power motor running at 250 revolu- 
tions, holes can be sunk at the rate of 34% 
inches per minute in the solid rock, and 
to about 434 inches in a mixture of rock 
and schist. With this drill the forward 
feed is effected automatically, being self- 
regulated, according to the hardness of 
the rock. 

Resistance of Iron Wires—The abnor- 
mally large resistance offered by iron 
wires to alternating currents has been a 
matter of common observation for many 
years. It is due to what is called the 
“throttling effect,” which prevents an al- 
ternating current from penetrating com- 
pletely to the centre of the wire, and 
which is exaggerated in iron by its high 
permeability and the change of the lat- 
ter with the current strength. The laws 
of this change are at present unknown, 
and Mr. E. Merritt has therefore insti- 
tuted some experiments calculated to shed 
light upon them, says an Electrician ab- 
stract. In every case the ratio of the al- 
ternate-current resistance to the direct- 
current resistance of the same wire was 


determined. This ratio gave the throt- . 


tling effect, and the method also elimi- 
nated any secondary effect due to heat- 
ing. The results were in accordance with 
what might have been anticipated from 
the known properties of iron. For small 
currents the magnetization is small, and 
the behavior of the iron wire is not very dif- 
ferent from that of non-magnetic metals. 
This throttling effect is largest where 
there is a maximum of permeability; but 
with still stronger currents the wire be- 
comes magnetically saturated from the 
surface inwards, and when the core is sat- 
urated also the difference between the two 
types of resistance vanishes and the wire 
again behaves like an ordinary wire. The 
author’s verification is, however, only 
qualitative as yet. 

Diselectrification Due to Magnetism—A 
very interesting paper by Mr. C. E. 8. 
Phillips, read before the Royal Society, is 
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thus abstracted in the Electrician: The 
writer has found that, under certain con- 
ditions, an electrified body rapidly loses 
its charge when in the neighborhood of 
a magnetic field. Nor does it, so far, 
appear essential that there be any relative 
motion between the lines of magnetic 
force and the charged body itself. 

Preliminary experiments have been 
made with apparatus consisting of a glass 
tube six inches long and one inch in diam- 
eter, at the centre of which there was ce- 
mented upon both the inner and outer 
surfaces a strip of tinfoil one inch wide. 
Suitable connections were then arranged 
for the purpose of charging either of these 
metallic layers by means of an electrical 
machine. The pole-pieces of a powerful 
electromagnet projected into each end of 
the glass tube through an air-tight flange, 
and in such a manner as to ensure the 
production of a strong magnetic field at 
the central portion of the tube. A Spren- 
gel air pump was used to rarefy the gas 
within the tube, and in the first instance 
the inner coating’ of tinfoil was charged 
positively. 

This charge gave rise to the well-known 
free positive and a bound negative charge 
upon the outer tinfoil coating, the pres- 
ence of the former being indicated by the 
divergence of the leaves of an electro- 
scope connected to that coating. While 
the pressure of the gas within the glass 
tube was varied over a range of from at- 
mospheric pressure to that represented by 
(0.2 millimetre of mercury, the charge upon 
the inner coating being either positive or 
negative, showed no appreciable indica- 
tion of being affected-by the turning on 
or off of the magnet. But at pressures 
lower than 0.2 millimetre, and when the 
inner coating was positive, the sudden 
collapsing of the electroscope leaves 
pointed to the removal of the charge 
through the action of starting or stopping 
the magnetic flux. Although the effect 
was more powerful at the moment of mak- 
ing or breaking the magnetic circuit, it 
persisted in a modified degree as long as 
the magnetic field existed. No such effect 
was observed when the inner coating was 
negatively charged, nor was there any 
action even in the first case when the mag- 
netic pole-pieces, projecting into the tube, 
were magnetized so as to be either both 
north or both south. 

The leaves of the electroscope were then 
connected to one of the internal pole- 
pieces, and it was seen that if sufficient 
positive electricity were supplied to the 
inner coating while the magnet was ex- 
cited it became rapidly withdrawn, and 
ultimately resided upon the pole-pieces 
themselves. 
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Mr. C. S. Bradley. 


Mr. C.S. Bradley, whose portrait appears 
on this page, entered the electrical field 
in 1881 with the Edison Illuminating 
Company, of New York. The laying of the 
underground conductors of the 1st district 
was inspected and tested by him and the 
rapid completion of the work was largely 
due to his executive ability. As soon as 
the station and system was ready for 
starting he was placed in charge as elec- 
trical engineer, which position he held 
intil 1883 when he started in laboratory 
vork for himself at Yonkers. 

During the time he was with the Edi- 
on Illuminating Company, Mr. Bradley 
invented a method of testing the insula- 
ion of the extensive multiple-are system 
while it was in full operation. This sys- 
‘em is a modification of a Wheatstone’s 
ridge, using the dynamo electric machine 
n the place of the battery and varying 
he resistance of the branches artificially. 
[his was very important at that stage of 
levelopment as the whole art was new. 
\Ir. Bradley’s ingenuity suggested a bridge 
io indicate the voltagé by having in two 
branches German silver wire, and in two 
other branches incandescent lamps with a 
ensative galvanometer, connected in so 
that as the voltage increased at the ter- 
minals of the bridge the lamp carbons 
vould increase in*temperature, and de- 
pending upon the fact that as the tem- 
perature of the carbon increased the re- 
<istance became less, thus producing a 
deflection in the galvanometer by any .in- 
crease or decrease of voltage. When the 
bridge was once balanced for a certain 
electro-motive force, the galvanometer 
gave a deflection in one direction for low 
electro-motive force and in the other for 
high electro-motive force. The introduc- 
tion of this instrument at that early day 
reduced the lamp breakage by a large 
percentage, and brought the inventor Mr. 
Edison’s approbation. He experimented 
upon and developed the method now 
largely used in the reduction of alum- 
inum. The idea involved in this inven- 
tion was heating the electrolytic bath by 
the current which performed the elec- 
trolytie decomposition. A patent filed in 
1883 was issued for this in 1891. 

In 1885 Mr. Bradley, in connection 
with Mr. Francis B. Crocker, invented a 
process for the production of aluminum 
alloys, which they style “Electrical Heat- 
ing and Chemical Decomposition,” where- 
in the ore was mixed with carbon and 
current passed through the mass suffi- 
cient to produce a reaction. 

Mr. Bradley experimented, about this 
same period, upon the production of elec- 
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tricity from coal, a description of which 
has appeared in the transactions of the 
American Institute of Electrical Engin- 
eers. From 1885 to 1887 he developed 
some of the principal multipolar wind- 
ings that are now so extensively used on 
direct-current dynamo machinery. In 
1887 what is generally understood to be 
the first multipolar machine in this coun- 
try, was constructed in his laboratory at 
Yonkers, and tested by Professor Geyer 
at the Stevens Institute of Technology, 
and then in the Edison Machine Works, 
at Schenectady, where it attracted a great 
deal of attention. Another product of 
this laboratory was the rotary con- 
verter now so extensively used, a patent 
for which was granted to him in 1888. 














Mr. C. S. BRADLEY. 


In 1887 and 1888 he was busily engaged 
in developing the multiphase system of 
distribution. At the Frankfort Exposi- 
tion in Europe in 1881, Mr. Bradley was 
given credit for being one of the earliest 
in the field of multiphase transmis- 
sion, and he was one of the first 
to realize the relationship of successive 
phases of current and electro-motive force 
for the production of a continuous torque 
in electric motors. These inventions led 
him to form business relations with the 
Fort Wayne Electric Company, and after 
spending two years at Fort Wayne his 
interests were transferred to the General 
Electric Company. His inventions enter 
largely in the large business now done 
by this company in the long-distance 
transmission of power. 

In 1894 and 1895 Mr. Bradley was 
engaged in experimenting upon alternat- 
ing motors to run upon single-phase cir- 
cuits, and developed a combination of 
transformer and condenser for the pro- 
duction of multiphase currents from 
single-phase currents, which was described 
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before the American Institute of Elec- 
trical Engineers. At this time there 
was developed the three-phase condenser, 
and an induction motor with variable con- 
densers in the secondary and called a 
consonous motor on account of the sec- 
ondary currents being so adjusted as to 
produce vibratory currents in accordance 
with the principles laid down by Dr. M. I. 
Pupin, of Columbia College. 

In 1896 Mr. Bradley filed his applica- 
tion upon rotary electric furnaces, which 
was found to be in interferance with 
William Smith Horry, and, after a pro- 
tracted interference in the Patent Office, 
the patent was granted to Mr. Bradley 
in the early part of 1898. This furnace 
is used exclusively by the Union Carbide 
Company, of Niagara Falls, for the produc- 
tion of carbide of calcium and they have 
about 75 in operation. 

As an evidence of Mr. Bradley’s indus- 
try it may be mentioned that 75 patents 
have been granted to him in the United 
States. 


soe alge ail 
Electric Lighting in Greece. 

United States Consul McGinley writes 
from Athens, Greece: A company has 
recently been formed in Athens known as 
the Greek Electrical Company, with a 
capital of 5,000,000 drachmas (about 
$600,000, at present rate of exchange). 
The founders are the Bank of Athens and 
the Societe Generale d’Enterprise. The 
object of the new organization is to un- 
dertake the electric lighting of Athens, 
Pireus, Patras, Syra and Kalamata. 
There are 50,000 shares, at 100 drachmas 
a share, but they are now selling at a 
premium, being quoted at 107 drachmas 
a share on the floor of the exchange of 
Athens. Bids can be addressed to the 
company direct or to G. A. Constantini- 
des, 3 Corais street, Athens. I have not 
been able to learn when the company ex- 
pects to start operations. 

inc aati 


[ica Production in the United States. 


The mica production in the United 
States during 1898 amounted to 129,520 
pounds of sheet mica valued at $103,534, 
and 3,999 tons of scrap mica valued at 
$27,564, giving a total value for the 
product of $131,098. This is an increase 
of 46,850 pounds of sheet mica and 3,259 
tons of scrap mica over the production of 
1897. This also shows the production of 
sheet mica in 1898 to be greater than for 
any year since 1884. 


cepa ek 
Captain Denholm Fraser, R. E., is at 
present engaged in making the necessary 
arrangements for inaugurating a mag- 
netic survey of India and Burma, 
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ELECTRO-MECHANICAL BATTLE 
ORDER TELEGRAPH.* 


PROPOSED BY LIEUTENANT-COMMANDER 
SEATON SCHROEDER, U. S. N. 


An instrument of the following descrip- 
tion is installed at the sending and at 
each receiving station. They all work in 
unison, being actuated by the same cur- 
rent; and their functioning is not af- 
fected by moderate variations in the 
strength of the current, the sole office of 
the current being to excite an electro-mag- 
net at each station. 

A dial, D, of convenient size, marked in 
sectors, is made to revolve behind a screen, 
S, of corresponding size, in which a sec- 
tor is cut away so that only one sector 
of the dial will be visible at a time. A 
battle order is marked upon each sector 

. of the dial. 

The revolution of the dial is accom- 
plished by means of an electro-magnet, M, 
and a toothed wheel, W, rigidly connected 
with the dial and revolving upon the same 
shaft. The armature of the magnet is 
connected by a rod to a radial bar, B, 
which is loose upon the shaft of the 
toothed wheel but which engages the 
teeth by a spring pawl. 

When the current is admitted to the 
magnet it causes the radial bar to pull 
the wheel through a portion of a revolu- 
tion, enough to bring the next sector of 
the dial into view. The current being 
shut off, a spring pulls the armature up 
and the radial bar back into position ready 
to pull the wheel through another sector 
when the current shall be turned on 
again; so that each display requires one 
or more positive actions. 

A strong spring catch, C, engaging the 
teeth holds the toothed wheel in each posi- 
tion successively to which it is brought, 
preventing it from turning back; as it 
presses on the back of the next tooth 
(which is struck with the same radius), 
this catch also acts as a friction brake and 
steadies the wheel and holds it from slip- 
ping too far forward. Furthermore, it 
will push the dial back the short excess 
of distance that the armature should 
carry it forward, such excess being re- 
quired to allow for any dirt or foreign 
substance which might lodge on the pole 
or come between it and the armature. 

The mechanism is the same for all the 
dials, both sending and receiving, unless 
the automatic stop (described later) is 
attached to the sending. 

The number of battle orders can be 
made as great as desired by increasing the 





* Republished by permission from the *‘ 
of The United States Naval Institute,” 


Proceedings 
Annapolis, Md, 
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size of the dial; but it is suggested that 
eleven will be enough, besides one blank 
sector, all of which could be plainly 
marked on a disk 10 inches in diameter. 

A simple way to interrupt the current 
is by pulsating with a push button in the 
conning tower, or other sending station. 
But in the excitement of battle the but- 
ton might be nervously pushed the re- 
quired number of times in too rapid suc- 
cession to excite properly all the mag- 
nets, and some might act and others 
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speed of the clock train as to produce 
the desired length of contact on each sec- 
tor. This would best be determined by 
experiment; if it be one second for each 
sector, the maximum time that could be 
required for any order would be 12 sec- 
onds. It seems probable that a perfectly 
certain operation could be effected in half — 
a second for each sector, but this would 
require inconveniently precise work in re- 
leasing the switch. 

The break surface of each sector is half 
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Fie. 1.—‘‘ ELEcTRO-MECHANICAL BATTLE ORDER TELEGRAPH”—FRONT VIEW 
oF DIAL AND SCREEN. 


not. To prevent this, a make-and-break 
wheel or interrupter is introduced in the 
circuit, which is caused to revolve at a 
fairly uniform rate of speed by a clock- 
work on its rear face ; this wheel is divided 
into any convenient even number of sec- 
tors, one-third of the surface of each sec- 
tor being insulated, so that when the but- 
ton is pushed or a switch turned on, as 
the wheel revolves the circuit will be 
closed and broken alternately once for 
each sector of the dial, thus displaying 
each in turn. When the desired order 
is displayed, the button or switch is re- 
leased by the sender. 

The number of sectors of the inter- 
rupter should bear such relation to the 


the size of the make surface, as the actual 
work to be done during the break is much 
less than during the make. The current 
enters by one contact, and, traversing the 
wheel, leaves by the other. 

A switch which will remain turned on 
until changed is preferable to a push- 
button, which must be kept pressed all 
the time, for the reason that in the event 
of the operator being disabled or diverted 
while sending an order, the use of the 
push-button would result in telegraphing 
some wrong order which happened to be 
momentarily displayed at the instant of 
disablement; while with the switch the 
apparatus would keep on functioning in- 
definitely and no order would be trans- 
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mitted, which would be better than send- 
ing a wrong one. 

All receiving stations and the sending 

station will be in the one circuit; and at 
each receiving station there will be a call- 
bell in the same circuit, which will ring 
whenever the circuit is closed, calling at- 
tention. At the sending station no call- 
bell is necessary, and there should be 
none, as the noise would interfere with 
‘elephone or other service. At the send- 
ing station, also, the dial should differ 
rom the others in having small projec- 
ions from each sector beyond the screen, 
:pon which should be marked the nature 
f the corresponding battle orders, so that 
he sender could note as the desired order 
vas approaching the display aperture 
nd be ready to turn off the switch. 

The clock train for the interrupter 


ELECTRICAL REVIEW 


If the main should be shot away, the 
entire system would be paralyzed, as in 
the case of any mechanism; if the break- 
age occurred at the instant of sending an 
order a wrong one might be displayed, 
but the fact would be known at the send- 
ing station, as the same order would re- 
main displayed there. This appears to 
be the only contingency in which a wrong 
order could be given, and it is a remote 
one. 

The possibility is contemplated of hav- 
ing one main for the starboard battery 
and one for the port, with plugs to put 
in to connect either or both; but it is 
recognized that any such sub-division de- 
tracts just that much from the simplicity 
aimed at, and may not be of any utility. 

The general system is applicable for a 
range telegraph; it is suggested that the 






































Fies. 2 AND 3.—‘‘ ELECTRO-MECHANICAL BATTLE ORDER TELEGRAPH’”—SIDE VIEW OF DIAL 
AND SCREEN AND REAR VIEW OF DIAL. 


hould be strong, with undetachable key, 
and designed to run only a few hours, so 
‘hat at the end of the battle or test or ex- 
reise it would finally run down and not 
e needlessly worked. The fact of its 
not being wound upon any occasion would 
‘be immediately shown by the failure to 
sperate, and the key being always in place 
it could be promptly wound. All work- 
ing parts should be heavy and strong, and 
the magnets should have a vigorous re- 
serve of power. 

As the different stations are connected 
in multiple, an accident to one will not 
knock out all. It is recognized that when 
connected in this way there is no indica- 
tion at the sending station that one of the 
stations is disabled; but that is. not be- 
lieved to be of equal importance to main- 
taining all the rest when one is disabled. 


indications commence at 1,000 yards and 
extend in increments of 200 yards to 
3,000. Within 1,000 yards a knowledge 
of the range is not necessary, and the ac- 
tion would also be too hot to attend to it; 
beyond 3,000 yards the range is not ac- 
curately obtainable. As decreasing 
ranges are apt to vary more rapidly than 
increasing, the maximum range should be 
the first in order of arrival at the display 
aperture, so as to require the minimum 
interval for telegraphing a decreasing 
range. 

The system may also be applied to a 
steering telegraph. With several tele- 
graph circuits installed on this system 
(battle order, range and steering), only 
one interrupter would be needed; and 
orders could be sent simultaneously 
through all the circuits, the only proviso 
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being that the current be strong enough 
to properly excite the entire number of 
magnets. 

As it may be objected that in time of 
battle the sender should not be called 
upon to watch the operation of the instru- 
ment, for possibly 12 seconds, in order to 
shut off when the desired order is dis- 
played, an attachment is suggested for the 
sending instrument by means of which 
the sender needs only to put a plug into 
a socket in the periphery of the dial and 
then let it operate automatically. This, 
of course, adds to the amount of mechan- 
ism and detracts correspondingly from the 
simplicity, though not to a prohibitory 
extent. 

Two insulated terminals are secured to 
the front face of the screen at the sending 
station. The right-hand one, R, consti- 
tutes a bracket for a small shaft, the 
upper end of which terminates in a bell- 
crank lever, O. The left end of the bell- 
crank presses against a stud or knife 
switch on the left terminal, L, being held 






































Fig. 4.—‘‘ELECTRO-MECHANICAL BATTLE ORDER 
TELEGRAPH’—FRONT VIEW OF INTERRUPTER. 


in that position by a coiled spring, and 
completing the circuit. In the periphery 
of the dial there is a small socket bored 
in each sector; the shaft of the second 
bell-crank, P, may be plugged into any 
one of these sockets. An upper arm, A, 
is fashioned on the hub of the radial bar, 
which, during the reciprocating move- 
ments of the bar, moves back and forth 
through a small are around the centre of 
the dial. 

To stop the dial at any sector, plug the 
bell-crank, P, into the socket of that sec- 
tor. When that sector reaches the display 
aperture the bell-cranks will have the 
relative positions shown in the drawing; 
the radial bar being released from the 
magnet and returning to its upper posi- 
tion, its upper arm, A, takes on the bell- 
crank, P, breaking the contact of the first 
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beil-crank, O, breaking the circuit, and 
stopping the entire system. 

Wishing to send another order; take 
another bell-crank, P, plug it in where de- 
sired, and take out the one previously 


Reeciver 

















Fic. 5.—‘* ELEcTRO-MECHANICAL BAITLE 
ORDER TELEGRAPH”—DIAGKAM OF CIRCUIT. 


plugged in. The spring around the shaft 
of the first bell-crank, O, turns it back 
to the original position, closing the cir- 
cuit again through the left terminal, and 
starting the system. Guide studs on 
either side of each socket, together with 
the peculiar elbow of the bell-crank, com- 
pel entering the bell-crank properly; the 
operation will be facilitated by remember- 
ing that the larger, round arm goes to 
the rear between the studs. 

As indicated in the drawing, the arms 
of the frame and the lugs of the screen 
for a sending dial with automatic stop 
are longer than for an ordinary dial, in 
order to leave room for the bell-crank plug 
to pass through. 

The wires indicated at the binding 
posts are drawn simply to illustrate the 
circuit. Insulated copper strips on the 
screen would preferably lead the current 
to and from the base of the instrument. 
For the purpose of this attachment, the 
entire current of the system must pass 
through the terminals on the screen. As 
the radial bar has more work to perform, 
the spring which returns it to the upper 
position must be strong, and also the mag- 
net; though in all the instruments the 
reserve power should be more than enough 
for any such slight increase in weight. 

With this attachment in use the speed 
of revolution of the dial may be much 
greater; because there is no doubt of the 
electricity doing its work fast enough, 
the only limitation being the ability of 
the sender to seize the right instant to 
shut off when the automatic stop is not 
used. ‘This increase of speed would leave 
it expedient to increase the number of 
displays if desired. 

In manufacture, no 
changes 


doubt a few 
will be found necessary in 
mechanical details. One instrument was 
ordered made for experiment at the New 
York Navy Yard, but it was found that 
the brass revolving dial-plate was too 
heavy, and the work was stopped. The 
substitution of a light tin dial would 
probably remove that difficulty. 

It will be observed that with this in- 
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strument one signal is eclipsed before 
another can be made, so that no confusion 
or uncertainty can arise as to which was 
the last order. 

Desirable orders other than those sug- 
gested in the drawing would include “use 
full charges,” “use reduced charges,” “use 
common shell,” “use A. P. shell,” “use 
Shrapnel ;” while those given, such as 
“starboard bow,” could be given a sec- 
ond meaning, as “watch for torpedo-boat 
on starboard bow,” etc. 


ee hee 
Wall Street and the Electrical Stock 
Market. 

The market was favorably affected dur- 
ing the week by the industrials which re- 
flected the action of the management of 
the American Steel and Wire Company in 
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company’s floating debt of about $20,- 
000,000 would be financed or not. It is 
understood that the action of the finan- 
cial interests involved is delayed await- 
ing an inventory of the company’s prop- 
erty. Brooklyn Rapid Transit closed at 
7514 bid and 75% asked, a gain of 3% 
points for the week. Manhattan Rail- 
road, of New York, closed at 964% bid 
and 9614 asked, a gain of 234 points for 
the week. 

On the Boston exchange, American 
Bell Telephone closed at 345 bid and 347 
asked, a gain of 7 points for the week. 
Erie Telephone closed at 104 bid and 105 
asked, a loss of 1 point for the week. 

On the Philadelphia exchange, Electric 
Storage Battery closed at 81 bid and no 
asked price, a gain of 3 points in the bid 
price for the week. This company’s 
business for the past year has been of the 
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Figs. 7 AND 6.—‘‘ ELECTRO-MECHANICAL BATTLE ORDER TELEGRAPH’— DETAIL PLAN 
AND Fronr VIEW. 


declaring an unexpectedly large dividend. 
It is evident that Wall street is emerging 
from a protracted state of despondency. 

On the New York Stock Exchange, 
General Electric closed the week at 12734 
bid and 128 asked, an advance of 414 
points for the week. Metropolitan Street 
Railway, of New York, closed at 171% 
bid and 172 asked, a gain of 214 points 
for the week. Third Avenue Railroad, 
of New York, closed at 993% bid and 9914 
asked, a loss of 11 points for the week. 
The drop in this stock was apparently 
due to the uncertainty as to whether the 
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most satisfactory character, indicating a 
large increase in its gross output. Union 
Traction closed at 391 bid and 3914 
asked, a gain of 1 point for the week. 
Electric Company of America closed at 
1254 bid and 1234 asked, a gain of %4 
point for the week. 

On the curb or outside market in New 
York, Electric Vehicle closed at 46 bid 
and 48 asked, a gain of 4 points for the 
week. Electric Boat closed at 18 bid and 
20 asked, a gain of % of a point in the 
bid price for the week. Electric Axle 
closed at 414 bid and 41% asked, a gain of 
14 point for the week. 

Wall street, February 3. 
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A Handsome Rubber-Covered Cable 

Exhibit for the Paris Exposition. 

The accompanying illustration shows 
the exhibit of the Safety Insulated Wire 
and Cable Company, of New York city, 
for the Paris Exposition, which was 
shipped from New York on the U. 8. 8. 
Prairie, on February 1. The samples of 
“Safety” insulation shown are selected 
from the company’s standard types as 
used for army and navy purposes, for 
clectrie power, and for the transmission of 
intelligence. 

The army cables show the single-con- 
ductor deep-sea type as used in Cuba and 
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of “Intelligence,” are such as are used by 
the principal telephone and telegraph 
companies, showing single and twisted 
pairs for inside and outside work and also 
stranded and bunched cables. 

The illustration herewith shows merely 
the back-board of the sample case which 
is formed of one piece of solid mahogany 
about two inches thick. A concave frame 
surrounds this back-board and when the 
exhibit is mounted at the Paris Exposi- 
tion a glass front will protect the samples 
from curious sight-seers. The cabinet 
work as well as the design of the exhibit 
as a whole is very creditable. 
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for the connection of the different islands 
of the Philippine group. The multiple 
conductor cables are typical of those used 
for harbor defense, torpedo work, range 
finders, ete., the insulation in each case 
being rubber. 

The navy wires exhibited are samples 
of those used in wiring the vessels of the 
navies of the United States, Russia and 
Japan. The small copper-armored cable 
at the top of the series shown in the en- 
graving is a sample of that adopted by 
the United States Government for con- 
necting a ship with the shore when at 
anchor, for counter-mining and for 
temporary and emergency work. 

The power cables show examples of 
types used for the transmission of electric 
light and power currents in underground 
work. The insulations are designed for 
pressures ranging from 110 to 25,000 
volts. A three-conductor cable, designed 
for three-phase railway transmission, is 
also shown. 

The samples exhibited under the head 


Berlin Iron Bridge Company. 


At the annual meeting of the stock- 
holders of the Berlin Iron Bridge Com- 
pany, held at the office of the company, in 
East Berlin, Ct., on January 29, the capi- 
tal stock was increased to $750,000. The 
following board of directors was elected : 
Chas. M. Jarvis, Frank L. Wilcox, 8. H. 
Wilcox, H. H. Peck, Geo. H. Sage, D. E. 
Bradley and Seymour N. Robinson. 


-—-- 


A Westinghouse Dividend. 





The Westinghouse Electric and Manu- 
facturing Company has declared a quar- 
terly dividend of one and one-quarter per 
cent on its common stock, payable Feb- 
ruary 20. Books close February 12 and 
reopen February 21. 

National Carbon Company. 

It is said that during the year ended 
January 31, the National Carbon Com- 
pany earned seven per cent on the com- 
mon stock, but no dividends on this 
stock are anticipated at present. 





ments, beginning on April 2. 
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Removal of J. H. Bunnell & Company. 


We are pleased to notice the continued 
prosperity of the old established electrical 
house of J. H. Bunnell & Company, the 
business of which has recently grown to 
such proportions as to make a change to 
more spacious quarters necessary. 

The concern has leased the entire build- 
ing at No. 20 Park Place where, with the 
increased facilities provided, the patrons 
of the house can rely on being more 
promptly and satisfactorily served than 
ever. The building has five floors besides 
the basement and sub-basement, and is 
equipped with freight and passenger ele- 
vators. 

Mr. Charles McLaughlin, the surviving 
member of the old firm of J. H. Bunnell 
& Company, and who was the active busi- 
ness manager of it from the beginning, 
is at the head of the new con- 
cern, and is aided by the former corps of 
assistants in the various departments. 

They will be pleased to have all their 
old friends and patrons call and see the 
new quarters which are now being fitted 
up, and the EtectricaL Review wishes 
them the success in the new location that 
was so deservedly theirs at the former 
house in Cortlandt street, New York. 


-—_—- 


Electric Storage Battery Company. 





The Electric Storage Battery Com- 
pany’s sales for the year ended December 
31, 1899, will amount to approximately 
$3,500,000, an increase of nearly 200 per 
cent over 1898, when the business was 
$1,300,000. The current business is 
averaging about $250,000 a quarter, or 
exceeding a rate of 6 per cent on the out- 
standing capital stock. The company has 
at present in banks $125,000; goods man- 
ufactured, but undelivered, $500,000; 
bills outstanding unpaid, but good, $750,- 
000; total working capital, $1,375,000. 


The company owes nothing except small 
current bills, not exceeding altogether 
$60,000 and has no bonded or other in- 
debtedness. 


American Steel and Wire Company. 





The directors of the American Steel 
and Wire Company last week declared a 
dividend of seven per cent on the common 
stock, payable in four quarterly instal- 
It is stated 
that the net profits for 1899, after de- 
ducting a full year’s dividend on the pre- 
ferred stock, were equal to 13.72 per cent 
on the common stock. There is $40,000,- 


000 of preferred and $50,000,000 of com- 
mon stock. The payment of the seven 
per cent dividend on the entire capital, 
amounting to $6,300,000, leaves a surplus 
of $5,862,529. 
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An Automobile Attachment for Any 
Vehicle. 

One of the difficulties that stands in the 
way of the general introduction of auto- 
mobiles is the present investment in ordi- 
nary types of vehicles. The ingenious 
device shown in the accompanying illus- 
tration is designed to convert any ordi- 
nary vehicle, whether pleasure carriage, 
wagon or truck, into an automobile. It 
consists of a pair of wheels, upon which 
is mounted the motor equipment, and is 
designed to replace the forward wheels of 
the existing vehicle. For this reason [it 
is called the ‘‘ Forecarriage.” 

While adapted equally to steam or 
gasoline motors, the machine is also 
highly serviceable when equipped with 
electric power. The box, clearly shown 
in the illustration, contains the accu- 
mulator cells, and under it is placed the 
motor or motors. 

A movable axle, which has the two-fold 
advantage and object of diminishing, as 
much as possible, the sliding motion 
necessary for the rotation of the axle, 
and of rendering the transmission of the 
motive force upon the axle independent 
of the various speeds of rotation of the 
wheel, and this without the use of the 
intermediate gear which it has been neces- 
sary to employ hitherto, is a feature of the 
machine. 

A coupling mechanism, which effects 
the engagement of the several mechanisms 
from the driver’s seat, notwithstanding 
their rotation during turning (as the latter 
operation is effected by the rotation of the 
forward section of the vehicle and the 
engine box as an entirety), is also included 
in the outfit. 

The power equipment of these machines 
varies from four to 30 horse-power, ac- 
cording to the nature of the vehicles to 
which they are to be attached. A strong 
point in their favor claimed by the maker, 
the Automobile Forecarriage Company, 
New York, is that one machine will an- 
swer for delivery-wagon and pleasure 
carriage, thus giving its owner the benefit 
of a variety of automobiles with only one 


investment. 
“a> 


Adventures of Long-Distance Tele- 
phone Linemen. 

A newspaper story from Michigamme, 
Mich.,says that the work ofstringing long- 
distance wires to connect the leading camps’ 
of the Michigan mining districts with 
New York, Boston and the principal west- 
ern cities is being carried on during the 
Winter. The work was in such shape when 
snow fell that it could not be dropped 
until finished and all that was possible 
has been done to keep the men comforta- 
ble. The country from St. Ignace, on 
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the northern shore of the Straits of Mack- 
inac, up to Calumet, the big mining camp 
of the copper district which lies only four 
miles from the shore of Lake Superior, 
is a rugged one and the towns are few 


AN AUTOMOBILE ATTACHMENT FOR ANY 
VEHICLE. 
and far between, while farming is car- 
ried on only at a few points and at those 
in a desultory fashion. By reason of 
this condition it has been necessary for 
the telephone crews to live in tents while 
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cordial language the bosses of the many 
different crews succeeded in keeping their 
complements fairly filled and at present, 
in midwinter, there are nearly six hun- 
dred men in the various upper peninsula 
telephone gangs, all of whom are work- 
ing in the open air 10 hours daily and 
sleeping under canvas, in temperatures 
ranging as low as 25 degrees below zero. 

The men get high wages and every crew 
has a cook who could double discount 
the chef of the average small city hotel. 
There are blankets galore and chunky 
little box stoves which are stuffed with 
wood to the bursting point and kept at 
red heat all night long, notwithstanding 
which it remains cold inside the tent and 
none but a well-nourished and healthy 
man could stand such a life. Several 
large crews are now located near Michi- 
gamme, moving toward Houghton, which 
is 55 miles to the northwest. 


> 


As to the Trolley Car. 
[From the Reading, Pa., Herald.} 

The blessings of civilization are ever 
linked to its perils. Every new good 
thing has its sorry, solemn side. Evenin 
Eden, Adam found there was a thorn for 
every rose. Many a modern cow has 
found a railroad track a thing of beauty 


Fie. 1.—AN ELECTROMOBILE BREAK. 


setting poles and stringing wires for the 
distance of 250 miles between the points 
named. Such a method of living was 
greatly enjoyed during the Summer, but 
when the first light snows began sifting 
down in September and the line was only 
half strung, not a few of the faint-hearted 
or calculating workmen had pressing 
business elsewhere. By dint of various 
persuasives, such as high wages, fancy 
“grub” and exceptionally decorous and 


first and an avenue of death subsequently. 
A new labor-saving machine is a joy to 
the manufacturer, but to the men thrown 
out of work it is a dark, dire curse. 

And trolley cars—they’re fine things 
when they get started, but they have their 
drawbacks. They have been introduced 
lately up the Macungie and Allentown 
way. ‘These towns are getting metro- 
politanized. They walked erstwhile, as 
did all of us years ago. But the trolley 
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mania struck the region, likewise the 
trolley magnate. The gong sounded forth 
and the cars got going. 

The natives jumped aboard ina delirium 
of joy. ‘The novelty was fine. They 
handed over their nickels rapturously. 
The trolley was the gayest thing on earth, 





Fie. 2.—AN ELECTROMOBILE MAIL PHAETON. 


till they had gone a mile or two, and 
then they grew ill. One after another was 
overcome with seasickness. ‘The Macun- 
gie Progress tells of it. ‘‘The sharp 
curves of the road and the dips and dives 
of the cars,” all so strange and unusual, 
were the cause of it. ‘‘ Last Sunday,” it 
relates, ‘not less than six females from 
Allentown got sick on one car.” 

The hilarity of the riders is thus rudely 
tempered. Their gayety over the advance 
of civilization is brought up with a sharp 
turn. Rather, they're led to think, would 
they go back to the sedate footpaths of 
old than suddenly be converted into 
whirling dervishes. If it lasts] much 
longer the Allentown—Macungie folk may 
feel impelled to turn their trolley cars 
into plowshares and their wires into prun- 
ing hooks, and go back to the peaceful- 
ness of the forest primeval. 

But we would advise them to toil on 
and hope for better things. We all get 
used to excitement by and by. Four-story 
buildings used to make us giddy. But 
now we can gaze from the roof of a 29- 
story structure without a qualm. So may 
it even be in Macungie and Allentown. 

Hope on, little brothers. Be patient and 
enduring. The nausea will not last for- 
ever. Just wait till you are used to the 
trolley car racket, and you'll decide that 
it’s one of the best things out. 
> 

The report of the Boston Transit Com- 
mission gives the cost of the completed 
subway as $4,200,000. The number of 
passengers handled last year is given as 
27,400,000. 
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American Electric Vehicles at the New 
York Bicycle-Automobile Show. 
The three illustrations herewith repre- 
sent types of electromobile vehicles ex- 
hibited by the American Electric Vehicle 
Company, of New York, at the Bicycle- 
Automobile Show recently held in New 


York. Fig. 1 represents a ‘‘ break,” or 
four-seated trap, designed purely for 
pleasure purposes and capable of a fairly 
high speed. Fig. 2 shows a mail phaeton 
with seats for two passengers. Fig. 3 
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grades of the roadway, while the cost of 
running in all of them is claimed to be 
about one cent per mile where current is 
bought at the usual standard rates from 
electric lighting companies. A _ single 
motor equipment is used on all the vehi- 
cles, the motor being of a dust and water- 
proof enclosed type, having a hollow arma- 
ture shaft and a single reduction gear be- 
tween it and the driving wheels. In all 
the vehicles band brakes operated by foot 
levers are used, while the direct system of 
steering with a handle moving a horizontal 
plane is adopted as being both simplest 
and most efficacious. ‘The reverse lever 
is very small, and a single turn of it re- 
verses the motion of the carriage. This 
lever is also a safety device and is remoy- 
able. When the driver descends from the 
carriage, by simply putting the lever in 
his pocket he renders the vehicle ‘‘ fool- 
proof” to the extent that it is impossible 
to operate it unless this particular lever is 
returned to its place. 

A new feature of the American Com- 
pany’s delivery wagons is the use of illu- 
mined electric signs on them which are at 
once appreciated by every merchant or 
manufacturer using this class of vehicle. 
a , ; ; ; 
he finish and coloring of the vehicles is 
a matter to which their manufacturer has 
given much attention, the electromobile 
break illustrated in Fig. 1 still being re- 
garded by many as one of the handsomest 
vehicles, both in finish and design, that 
has yet appeared upon the streets of New 
York city. As was mentioned ina recent 





shows a delivery wagon for the carriage 
of goods of average weight. In all these 
vehicles certain features of the electrical 
equipment are similar. The running 
limit on a single charge varies from 30 to 
50 miles, according to the condition and 


issue of the ELEcTRICAL REVIEW, the 
American Electric Vehicle Company has 
lately removed its offices and repository 
to New York city, while a large factory 
has been secured in a nearby town in New 
Jersey where unusual facilities for manu- 
facture are at hand. 
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The Minnesota Telephone Company, 
with headquarters at North Branch, 
Minn., is negotiating with the Mutual 
Telephone Company for the purchase of 
the latter system. 

The Little Wolf Telephone Company 
has declared an annual dividend of 10 
per cent. It is not likely that the com- 
pany will remove its headquarters from 
Weyauwega to Fond du Lac, Wis. 

The Michigan Bell Telephone Company 
has closed a deal whereby the Detroit Tele- 
phone Company and Independent State 
Telephone Company became consolidated 
with the Michigan Company. ‘The com- 
panies merged into the Bell have 6,000 
miles of independent lines and control 
10,000 subscribers in 46 cities of Michi- 
gan. 

The Erie telephone system is now said 
to be the largest in America, and, with 
one exception—Great Britain—the largest 
in the world. It controls the companies 
operating under the Bell patents in North 
Dakota, South Dakota, Minnesota, Wis- 
consin, Michigan, Arkansas, Texas and 
in Cleveland. The combined capital of 
its companies is $22,000,000. 

Following are the newly elected offi- 
cers of the Mutual Telephone Company, 
of Des Moines, Iowa: President, D. F. Wit- 
ter ; vice-president, H. E. Teachout ; treas- 
urer, J. D. Whisenand; secretary and 
general manager, H. B. Wyman; W. L. 
Shepard, F. M. Hubbell, J. D. Whise- 
nand, H. E. Teachout as executive com- 
mittee acting with the president. 

The United States Telephone Com- 
pany has filed a five per cent gold bond 
mortgage for $1,000,000 in favor of the 
Cleveland Trust Company in the county 
recorder’s office, at Mansfield, Ohio. The 
original mortgage was filed in Cuyahoga 
County. The mortgage covers 17 separate 
telephone lines in Ohio and the bonds are 
10,000 in number at $100 each. 


Through purchase of a majority of 
stock of both companies, the Michigan 
Telephone Company has closed a deal 
for control of two independent com- 


the Detroit Telephone Com- 
and the New State Telephone 
Company. The Michigan Telephone 
Company, which thus has_ regained 
control of what was its exclusive field, is 
one of the factors of the Erie Telegraph 
and Telephone Company consolidation. 

The Knickerbocker Telegraph and Tel- 
ephone Company has sent out a number of 
canvassers to obtain contracts for the ser- 


panies, 
pany 
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vice of that company in New York city. 
The contracts read that unlimited service 
in the boroughs of Manhattan and the 
Bronx shall be furnished for $60 a year, 
and unlimited service for the five boroughs 
for $120. The contracts do not become 
operative until 5,000 subscribers have 
been connected with the exchange. 

The annual meeting of the North- 
eastern Telephone Company was held at 
Rush City recently. The following offi- 
cers were elected: A. J. Stowe, president, 
Rush City; P. M. Peterson, vice-presi- 
dent, Stanchfield; S. A. Nebel, secretary, 
Danewood; J. C. Carlson, Rush City. 
The board of directors is composed of all 
the officers excepting treasurer, and in- 
cluding C. F. Jackson, Rush City. The 
company intends extending its lines to 
adjoining towns early in the Spring and 
will make other improvements. 


Work has been commenced on a new 
telephone exchange building to be located 
on Dickson avenue, near Green Ridge 
street, Scranton, Pa. The building is to 
be completed by March 1, and will be 17 
by 30 feet in size and one and one-half 
stories high. A complete new switch- 
board will be installed, and the present 
Green Ridge exchange will be moved into 
the new structure when completed. The 
new building is designed to give a better 
telephone service than heretofore to Green 
Ridge and North Scranton patrons. 


The Southwestern Telephone Com- 
pany has been incorporated in Santa Fe, 
N. M. Its capital is $25,000, and it will 
this year build 250 miles of long dis- 
tance telephone line from Santa Fe to 
Las Vegas, to East Las Vegas, to Raton, 
to Elizabethtown, to Taos and to Tres 
Piedras. Branch lines to various mining 
camps will also be built. The officers of 
the company are A. A. Newbury, late of 
New York, now of Santa Fe, president; 
Oliver B. Steen, late of Taos, now of 
Santa Fe, secretary; and W. N. Towns- 
end, of Santa Fe, manager. The com- 
pany has already commenced felling poles 
for the line, the first stretch of which, to 
Las Vegas, will be commenced this month 
and finished by May. 


<- 

A Query for Telephone [Manufacturers 
to Answer. 

To THE EpiTor OF ELECTRICAL REVIEW : 

Will you kindly let me know how mul- 
tiple telephones stand at present in 
regard to infringement of patents? Are 
there suits pending involving the princi- 
ple on which they are constructed? I am 
seeking information, not being posted on 
such matters. PRESIDENT. 

Virginia, January 28. 
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Montauk [lultiphase Cable Company. 


The Montauk Multiphase Cable Com- 
pany, 100 Broadway, New York city, 
makes the following statement to the 
ELectricAL Review through Vice-Presi- 
dent Charles W. Price: “On January 
22, 1900, an equitable working agreement 
was entered into, whereby an auxiliary 
company, now being organized, secures 
the privilege of representing the Montauk 
Multiphase Cable Company as sole sell- 
ing agent in a field covering one-twelfth 
of their territory. 

“Under this arrangement, the parent 
company receives for the franchise and 
royalties granted, a satisfactory cash re- 
muneration and becomes locally interested 
therein. 

“The parties who have secured this 
valuable license for this initial territory 
are successful business men and recog- 
nized authorities in the electrical field. 

“The Montauk Multiphase Cable Com- 
pany has several other negotiations of a 
like character in process of completion, 
and its business future as well as that of 
its licensees, under these conditions, pre- 
sents a phase eminently satisfactory.” 

one 
An Advertising Experience. 

Colonel George Merritt, of New York 
city, who is largely responsible for the 
world-wide fame of the Waterbury watch, 
recently said to a Printer’s Ink reporter: 

“Many business men are deterred from 
advertising by the expense, but if done in- 
telligently it is the cheapest thing in the 
store, so to speak. My experience in 
advertising the Waterbury proved this. 
I would not like to say how many thou- 
sands of dollars we spent in advertising, 
but I do not hesitate to say that for every 
dollar we spent we got twenty back. Busi- 
ness would flow in from the most unex- 
pected quarters, and where we took the 
time to investigate we could always trace 
it direct to some of our advertising. In 
one case I did some advertising in Lon- 
don which attracted the attention of a 
representative of one of the largest 
jewelry firms in Japan, who was then in 
England, and as a result we received one 
order for 100,000 watches. Not only 
that, but ‘Waterburys’ were so much in 
vogue then and the Japs were so anxious 
for them, that a check for $150,000 ac- 
companied the order.” 

lg . 
Niagara Power Development. 

The Commissioners of Victoria Park, 
Niagara Falls, Ont., have granted to the 
Exploration Company, of London, a con- 
cession to build a power canal on the 


Canadian side, from which 200,000 horse- 
power will be developed. 
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THE ELECTRIC FISH OF THE NILE.* 
BY FRANCIS GOTSCH. 


The lecture dealt almost exclusively 
with the formidable fish found in the 
rivers of North and West Africa, Malap- 
terurus electricus. 

Photographs were shown of the draw- 
ings upon the interior of the tomb of Ti, 
showing that the fish was recognized as 
remarkable by the Egyptians five thou- 
sand years before the Christian area. Liv- 
ing specimens of the fish were also dis- 
played, these having been given to the 
lecturer, for the purpose of illustra- 
ting the lecture, by the authorities of the 
Liverpool Corporation Museum. 

The structure of the electrical organ 
was then described. It is situated in the 
skin enclosing the whole body of the fish, 
and has a beautiful and characteristic ap- 
pearance when seen in microscopic sec- 
tions. Each organ consists of rows 
of compartments, and each com- 
partment has slung athwart it a 
peculiar protoplasmic disk shaped 
like a peltate leaf, with a projecting 
stalk on its caudal side. Nerves enter 
each compartment, and end, according to 
the recent work of Ballowitz, in the stalk 
of each disk. By these nerves nervous 
impulses can reach the organ ; the arrival 
of such impulses at the nerve terminations 
evokes a state of activity which is associ- 
ated with the development of electro-motive 
charges of considerable intensity constitu- 
ting the organ shock. The shock is an 
intense current traversing the whole organ 
from head to tail and returning through 
the surroundings ; it stuns small fish in 
the neighborhood and can be felt by man 
when the hand is placed near the fish, as 
a smart shock reaching up the arms to the 
shoulders. 

Recent investigations made by the lec- 
turer at Oxford in conjunction with Mr. G. 
J. Burch were next described. ‘These com- 
prised a large series of photographic records 
of the displacement of the mercury of a 
capillary electrometer in consequence of 
the electrical disturbance in the organ 
which is ‘‘ the organ shock.” A number 
of these records were exhibited; they 
showed the time relations, mode of com- 
mencement and manner of subsidence of 
the shock, and demonstrated its similarity 
to the electrical changes known to exist in 
nervous tissue during the passage of a 
nervous impulse. A remarkable feature 
of the organ shock as distinct from the 
phenomena of nerve was then brought 
forward. The shock even when evoked 
by a single stimulus was shown to 





* Abstract of a lecture before the Royal Institution of 
Great Britain. From Science. 


ELECTRICAL REVIEW 


be rarely, if ever, a single one. Each 
effect consists of a rhythmical series of 
electrical changes occurring one after 
another in a perfectly regular manner at 
intervals of 74," to z1,’, the rate de- 
pending upon the temperature. By 
special experiments it was shown that 
this rhythmical series is due to self- 
excitation, each change producing 
an electrical current of sufficient 
intensity to excite the nerves of the tissue 
in which it was generated. It follows that 
only the initial member of the series need 
be evoked by nervous impulses descending 
the nerves, since the others must then en- 
sue. The potency of the organ as a weapon 
to be wielded by the fish is thus enormously 
increased by its resemblance to a self-load- 
ing and self-discharging automatic gun. 
The total electro-motive force of the whole 
organ in a fish only eight inches long can 
reach the surprisitig maximum of 200 volts, 
at any ratein the case of the initial shock. 
The attainment of this maximum is due to 
the simultaneous development of perfectly 
similar electro-motive changes in each of 
the 2,000,000. disks of which the organ is 
composed. Ina single disk the maximal 
electro-motive force only amounts to from 
.04 to .05 volt, and since in a small nerve 
an electrical change of .03 to .04 volt has 
been observed, the large total effect is not 
due to any extraordinarily intense electrical 
disturbance in each tissue element, but to 
the tissue elements being so arranged that 
the effect in one augments those simulta- 
neously produced in its neighbors. 
Finally, the remarkable characters of 
the nervous connections of the organ were 
described. Each lateral half of the organ, 
although it has a million plates receiving 
nerve branches, is innervated by one single 
nerve fiber and this is the offshoot of a 
single giant nerve-cell situated at the 
cephalic end of the spinal cord. The 
structure of this nerve-cell was displayed by 
means of microscopic sections and by wax 
models made by G. Mann, of Oxford. As 
regards the nervous impulses which the 
fish can discharge through this nerve-cell, 
experimental results were described which 
show that the fish is incapable of sending a 
second nervous impulse after a preceding 
one until a period of one-tenth second 
has elapsed, and that this interval is 
rapidly lengthened by fatigue to as much 
as several seconds. The inability of the 
central nervous system to repeat the 
activity of the organ obviously presents 
disadvantages to the use of the shock asa 
weapon for attack or defense, but such 
disadvantage is more than counterbalanced 
by the property of the organ alluded to in 
the earlier part of the lecture, viz., that 
of self-excitation, since a whole series of 
shocks continue to occur automatically 
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in rapid succession provided that an 
initial one has been started by the arrival 
of the organ of a nervous impulse sent out 
from the central nerve-cell. 
sons Aaa 
Damages for Injury Due to Defective 
Insulation. 


The Rhode Island Supreme Court re- 
cently rendered a decision in favor of 
James Moran in his suit against the Cor- 
liss Steam Engine Company, says the 
American Machinist. The suit was 
brought to recover damages for per- 
sonal injuries received by coming in con- 
tact with a defectively insulated crane 
operated by an electric motor, and re- 
sulted from the alleged negligence of the 
Corliss Steam Engine Company. The tes- 
timony showed that the crane at which the 
accident occurred was defectively con- 
structed, either in that there was a metal- 
lic connection between the hauling chain 
and the motor, or that the insulation be- 
tween them was not sufficient to prevent a 
leakage of electricity fromthe motor to the 
chain, and that though the leakage of elec- 
tricity was probably insufficient to be dan- 
gerous, with no greater current than that 
designed to be used to operate the crane, 
yet it was liable to become dangerous from 
the presence of a more powerful current. 
At the time of the accident the wind was 
blowing at the rate of 40 miles an hour, 
with puffs at the rate of 60 miles. In 
the Court’s opinion the jury would have 
been warranted in finding that the acci- 
dent was due to the contact, outside of 
the defendant’s premises, between the 
wire supplying electricity to the motor of 
the crane and some more heavily charged 
wire, whereby, by reason of defective in- 
sulation, possibly occasioned by the rub- 
bing together of the wires, an unusually 
strong current was transmitted over the 
wire to the crane, and thence, by reason 
of the faulty construction of the crane, to 
the hauling chain. 

The Court, in deciding the case for the 
plaintiff, said: “In view of the subtle and 
dangerous nature of electricity, the de- 
fendent making use of it was bound to 
exercise a very high degree of care for the 
protection of its employees against injury 
from such use. The accidental crossing 
or contact of wires caused by their sagging 
or breaking, or by high winds and other 
causes, and the consequent charging of the 
wires carrying the light current with a 
dangerous current from a more heavily 
charged wire, is, in our opinion, of suffi- 
ciently frequent occurrence to have sug- 
gested to the defendant the liability of 
accident from that cause, and to have re- 
quired it to take precautions. against in- 
jury to its employees thereby.” 





BRITISH NOTES. 
(From our special Correspondent.) 

I was going to begin my letter by con- 
gratulating you upon having entered a 
new century, but even about such a seem- 
ingly obvious matter as that there appears 
to be considerable question : 


‘*Who shall decide when Doctors disagree, 
And soundest casuists doubt, like you and me?” 


I need not pursue the matter further, for 
in this country, at all events, one tackles 
this subject at the risk of life, and 
I dare say in your own Wild West, also, 
the rash man who does so might be laid out 
neatly and expeditiously ; indeed to make 
references to the new century over here 
is nearly as dangerous as the youthful 
subaltern found it on a grilling morning 
in the hot weather in India, who ven- 
tured to congratulate his colonel and 
brother officers upon another bright 
sunshiny day. He, too, died suddenly— 
very suddenly—so that instead of dis- 
cussing this thorny question I will take 
the liberty of wishing you and your 
readers, on my own behalf, a very happy 
and prosperous New Year, in which ever 
century it may fall. 

In writing to you, of course, I should 
theoretically confine myself to electrical 
topics ; but the topic of the moment here 
is emphatically the war, which over- 
shadows everything else. Even that, 
however, I can “lug in by the heels,” as they 
say, by observing that our British authori- 
ties, not having had the forethought to 
provide in time a wireless telegraphy 
apparatus, have done the next best thing 
in annexing one or two sets which were 
sent out for the benefit of our brother 
Boers; and it is said that they have been 
got to work with great success. There 
must be a satisfaction in the using of 
apparatus which has been procured by 
this time-honored method— 

“the good old rule, the simple plan, 


That they should take who have the power, 
And they should keep who can...” 


Stolen articles, it has been said by the 
unregenerate, are always the most pleas- 
ant ; and the brute creation gives us an ex- 
cellent example of this in every right- 
minded dog, who enjoys the bone gained by 
illicit means far more than that which he 
has gained in the honest exercise of his 
profession. Reverting, however, to elec- 
tricity, I may mention that The Times 
has just printed some excellent extracts 
from letters of a royal engineer officer at 
the front, descriptive of the difficulties 
of the Telegraph Battalion on service. 
You will see it quoted at some length in 
Electricity ( London), so I need not en- 
large upon it further here, except to re- 
mark upon the zest with which a man 


ELECTRICAL- ‘REVIEW 


must necessarily perform his duties un- 
der the stimulus of such excitements. 
I suppose your people had plenty of ex- 
perience in this kind of thing in Cuba, 
and I know from your columns that they 
are not being allowed to forget what it 
means in the Philippines. 

At home, as an eminent electrician 
remarked to me to-day, there is plenty 
doing, but very little to remark upon. 
It is the old story, everybody is full of 
work, enough indeed to last them for 
months and even years, and there are no 
new developments. In Glasgow, as you 
will have heard already, a big contract 
has gone to an American firm, which 
has far outdistanced English firms in 
their offer. The details of this matter 
have not yet been made public, and it 
is difficult at present to understand how 
there came to be such an enormous dis- 
crepancy in the tenders. The fact, how- 
ever, is so; and I am sure you will pardon 
us if we feel it to be unpalatable. Other 
minor excitements are supplied by what 
the press is pleased to call, “Electrical 
Explosions,” which, of course, are really 
due to gas intruding where it has no busi- 
ness and getting set alight, and expelled 
vigorously accordingly. But the British 
public is slow to hear anything against 
an old friend, and as such it has already 
come to regard gas. It is said that the 
Prince of Wales has replaced the elec- 
tric light by gas at Sandringham; I do 
not know whether this is really the case, 
but if it is so I must observe, even at the 
risk of my loyalty as a British subject 
being called into question, that it is no 
credit to his Royal Highness’s judgment. 
Of course the gas people are very busy 
“chortling” over the circumstance, though 
their gayety was a little damped a week or 
two ago by a serious explosion at some 
large gas works, which killed the mana- 
ger and some other persons. I do not 
allude to this in any spirit of levity, but 
simply to note the dangers which attend 
the use of this highly explosive agent as 
an illuminant. 

I think I mentioned to you a few weeks 
ago (or if I did not I should have done 
so) the trouble about the electric light in 
Marylebone, one of our most popular sub- 
urbs. The truth is that the demand for 
electric lighting has grown in this country 
at a much greater pace than was ever 
expected, having regard to the conserva- 
tism of the British public. Most of the 
great lighting stations have been enlarged, 
sometimes twice and three times, but the 
demand continues to exceed the supply, 
and those responsible for their manage- 
ment are consequently attempting to un- 
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dertake more work than they can prop- 
erly keep up with: This has been the 
case with the Metropolitan Electric Sup- 
ply Company, at Marylebone; they have 
gaily taken on every order as it came, 
and are now in the position of having 
more work than they can do. Additional 
plant has been ordered, but this, for var- 
ious reasons, has not come up to date, 
and another excuse is found in the enor- 
mous demand for coal made by the gov- 
ernment, which really has rendered it 
difficult for manufacturers to get suffi- 
cient coal of good quality for their re- 
quirements. When you add to this, the 
inefficiency of our railway companies 
which has made it almost impossible to 
transport with any reasonable degree of 
speed the coal supplies, for which we are 
depending upon the north of England, 
you will see that the electric lighting 
companies of the metropolis really have 
some difficulties to contend with, which 
ought never to have occurred. I see from 
the papers that as many as 300 trucks 
are lying useless at some of the great rail- 
way sidings, unable from the general 
block and mismanagement to go to the 
collieries to be loaded, or to London to be 
unloaded. This is not a creditable state 
of things, but, as they say, “Issachar is 
a patient ass,’ and the Britisher up to 
a certain point is the most “patient ass” 
in all creation. Then he is apt to get 
indignant and hammer the wrong person. 

Do you do much in America in the 
way of utilizing dust destructors? I do 
not remember to have seen many refer- 
ences to them in your papers, but over 
here they are rapidly coming into favor 
—TI mean for generating heat to be turned 
to account for raising electrical energy, 
or other purposes. The installation at 
Shoreditch, which was the first (or one 
of the very first) in which this system 
was tried on a large scale, has been a con- 
spicuous success, and is now getting many 
imitators. A very good paper on the sub- 
ject was read by Mr. W. Bamford, at 
tlasgow, in last September, and has just 
been published; I may commend it to 
your notice. 

London, January 20. 


—_—- +> — -—— 


Owing to the prevalence of flirting be- 
tween passengers and guards on the 
Metropolitan West Side Elevated Rail- 
road, in Chicago, a general order has been 
issued by the company forbidding guards 
to flirt on pain of discharge. The order 
has created consternation among em- 
ployees of the road, and many amusing 
situations have resulted. 
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OUR CANADIAN LETTER. 


Pertu, Ont.—The need of an electric 
fire-alarm system is being agitated. 


BRACERBRIDGE, ONT.—It is likely that 
a by-law'will be submitted to the ratepay- 
ers to raise funds for an electric light 
plant. 

PEMBROKE, ONT.—The by-law to bor- 
row $30,000 to install a municipal elec- 
tric plant has been carried by the rate- 
payers. 

Freperickton, N. B.—The New 
Brunswick Telephone Company has de- 
cided to build a line from this place to 
Chatham. 


DartMmoutH, N. S8.—The ques- 
tion of lighting the streets is un- 
der consideration by the Coun- 
cil; the present contract expiring 
in June. 


Toronto JUNCTION, ONT.— 
The Mayor in his inaugural ad- 
dress advocates the discontinu- 
ance of the incandescent electric 
lights and their replacement by 
are lights. 


NewceastLE, N. B—J. OC. 
Brown, of Richibucto, was here 
recently in connection with the 
project of building a railway 
from this place to the pulp mill 
near Chatham. 


PHOENIX, B. C.—Mr. Duncan 
McIntosh has returned from 
Montreal, where he interviewed 
capitalists regarding. the electric 
railway and electric light project 
here. 





Toronto JUNCTION, ONT.— 
The Town Council is at present 
considering the advisability of in- 
creasing the electric light plant 
for the purpose of supplying 
commercial lighting. 


Winpsor Mitis, Que. — The 
by-law to raise $25,000 for a 
system of waterworks was car- 
ried by the ratepayers. The next 
step will be in the direction of se- 
curing electric lighting 


St. Georges, N. B.—The Pen- 
field & St. George Telephone 
Company held their first meeting at 
Beaver Harbor on the 7th inst., at which 
it was decided to build the line to Penn- 
field Station this Winter, and the exten- 
sion to Lepreaux and Bay Bay in the 
Spring. S. L. Dakin is president of the 
company. 

WEYMOUTH BripceE, N. 8.—The Sissi- 
boo Pulp and Paper Company, Ltd., are 
now getting out timber for a dam and are 
arranging for survey for the proposed 
electric railway. It is not expected, how- 
ever, that the work of construction will 
be commenced before the first of March 
next. 


_ Hu, Que.—Mr Farley, city engineer, 
is at present preparing plans for a new 
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electric light power house to be built on 
Brewery street. It is the intention of 
the Council to install the necessary plant 
at once, for which tenders will be invited. 
There will be two 50-light dynamos, al- 
though 75 lamps only will be at first 
installed. There will be about eight miles 
of wire. 


Ortawa, OntT.—Application will be 
made to parliament for the incorporation 
of the Alaska & Northwestern Railway 
Company to construct a steam or electric 
railway from Pyramid Harbor on the 
Lynn Canal, by way of the Chilkat Pass, 
and thence by the Dalton trail to Fort 
Selkirk in the Yukon district. 


UNIVERSAL ADJUSTER FOR INCANDESCENT LAMPS AS USED 


IN SHOP WorK. 


St. CATHERINE, On'r.—At next session 
of legislature, incorporation will be asked 
for the Queenston, St. Catherinesand Port 
Dalhousie Electric Railway Company, 
J. D. Cowper is solicitor for the company. 
The Niagara Central Railway Company 
has obtained permission to use the streets 
to extend their roads through to Beams- 
ville. J.S. Gamble has made application 
to parliament for the incorporation of the 
Niagara & South Western Railway Com- 
pany, with power to construct an elec- 
tric railway from Niagara-on-the-Lake, 
St. Catherines and Smithville to Hagers- 
ville, with branches to Dunville, Cayuga 
and Queenston. 

J. A. C. 


Montreal, January 27, 1900. 
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A Universal Adjuster for Incandescent 
Lamps. 


The illustration herewith so clearly rep- 
resents the uses of a simple form of elec- 
tric lamp adjuster in practical work as 
scarcely to need a description. The in- 
ventor of the simple device shown had 
found that, in construction work and in- 
side wiring contracting, he was greatly 
troubled with the unreliable spring de- 
vices that were used for the purpose of 
adjusting the height and position of lamps 
suspended by cords. The consequence 
was the production of the little machine 
illustrated, which is called the “Two 
Balls” hanger. This consists simply of 
two weighted balls in each of which is a 
little pulley of vulcanized hard fibre, 
these being flanged to receive the lamp 
cord. By a simple arrangement the ap- 
paratus is made to take care of any ordi- 
nary lamp and shade within reasonable 
limits of weight and requires no delicate 
adjustment. 

The illustration shows a man at work 
on a lacquering table with one of the lights 
held in position by this attachment, while 
another workman is making a search, 
having pulled out the cord to such a dis- 
tance that he can bring the lamp close to 
the floor. In other words, he has in his 
hand, thanks to this arrangement, a little 
portable searchlight. The appliance is 
made by M. I. Vought, of La Crosse, Wis., 
who is also largely engaged in electric 
specialty and construction work. 

————_.>+ 


Rifle Vibrations. 


Our esteemed contemporary, Electrical 
Engineer, London, after quoting from 
Captain Wisser’s article in the ELECTRICAL 
REVIEW on vibrations in rifles, comments 
as follows : 


‘*From the photographic records re- 
produced by our contemporary we see 
that a very slight motion of the end of the 
barrel took place before the bullet had 
actually left it. A point near the stock 
of the gun had moved considerably in the 
same time. Itis curious to note that the 
vibration of the muzzle is increased with 
the decreased quantity of powder, and at 
the same time the vibration naturally be- 
comes more effective in altering the course 
of the bullet. ‘The whole question appears 
to us to be largely dependent on the 
method of supporting the rifle, and on 
the balance of the same. The subject is 
one which should be carefully gone into 
for every type of rifle before its adoption, 
as the distribution of weight round the 
barrel may considerably affect the accu- 
racy of the fire. The ideal arrangement 
would be one in which the centre of 
gravity of the whole rifle coincided with 
the axis of the barrel.” 
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THE COMMON BATTERY SYSTEM.* 
BY F. 0. RUNYON AND F. J. SOUTHWORTH. 


All of the gentlemen present are, 
doubtless, acquainted with the history of 
the telephone; and it may be that all are 
familiar in a general way at least, with 
telephone practice, past and present. But 
since the purpose of your visit is to inspect 
the common battery equipment recently 
installed in this building, it may not be 


amiss to describe briefly the common: 


battery system and also the magneto sys- 
tem which has been superseded by the 
common battery in the Brooklyn, or, as it 
is now called, the ‘‘ Main” central office 
district. 

By the common battery system is meant 
a system in which all the battery for sup- 
plying transmitting current for sub- 
scribers’ telephones is located in the 
central office. 

The common battery is also used for 
operating the signals at the central office, 
so that to call the office it is only necessary 
for the subscriber to remove the receiver 
from the hook. It also permits the use 
of signals in connecting cord circuits, 
whereby the supervision of connections is 
made automatic and is not attended by 
the continual listening-in of the operator 
to ascertain if the subscribers are through 
talking. 

In this central office district, to which 
about 3,000 subscribers are connected, the 
local battery has been removed from each 
subscriber’s station, and current is fur- 
nished by a series of 11 storage cells of 
1,250 ampere-hours capacity located in 
the central office. 

Briefly, the method of operating for the 
old, or magneto system, is as follows : 
The subscriber’s station is furnished with 
a magneto hand-generator, which, when 
operated by the subscriber, throws an an- 
nunciator drop at the central office. The 
operator makes the connection from the 
answering jack of this subscriber’s line to 
the desired subscriber’s line, using a pair 
of connecting cords. The pair of con- 
necting cords also contains an annuncia- 
tor drop, which is thrown when the sub- 
scribers ring off, if they do not neglect 
that important item. If the desired sub- 
scriber’s line is in another central office, 
it is, of course, necessary to complete the 
connection over a trunk circuit to that 
office. 

All the large switchboards are of what 
is called the multiple type. In this type 
of board all of the subscribers’ lines enter- 
ing the central office appear in jacks about 





*Extracts from a paper read before the New York 
Electrical Society, January 17, 1900, at a meeting held 
in the New York & New Jersey Telephone Company’s 
Brooklyn Exchange. 
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every six feet on the switchboard, so that 
all the lines are within the reach of any 
operator. 

This central office has a common battery 
board of the multiple type, and on which 
the signals are lamps controlled by relays. 
A subscriber connected to this central 
office wishing to make a call removes his 
receiver from the hook. This lights a 
small incandescent lamp known as the line 
lamp, located next to the answering jack 
of this subscriber’s line, immediately be- 
fore the operator. ‘The operator makes 
the connection with a pair of connecting 
cords in the same manner as in the mag- 
neto system, automatically extinguishing 
the line lamp. Each pair of connecting 
cords is provided with two keyboard sig- 
nals which are miniature incandescent 
lamps, and the operator by their being 
lighted or unlighted can tell whether the 
subscribers connected on these cords have 
their telephones on or off the hook. A 
lamp is lighted when the cord is connected 
to a subscriber’s line and the receiver is on 
the hook. ‘The lamp is extinguished 
while the telephone is off the hook, indi- 
cating that the line is in use. 

In trunking between two common bat- 
tery central offices this method of signal- 
ing is extended, so that trunk operators 
are informed automatically when the 
trunk shall be disconnected. In the tem- 
porary conditions of affairs, when some 
exchanges are on the magneto system and 
some on the common battery system, the 
full advantages of automatic signaling can 
not be obtained. 

The underground cables carrying lines 
from subscribers’ stations enter the build- 
ing through iron pipes, and are connected 
to the main distributing rack on which 
the protective apparatus for the central 
office is placed. This rack has an ulti- 
mate capacity for 13,200 metallic circuits, 
and is arranged so that any pair of cable 
conductors can be cross-connected to any 
subscriber’s line in the switchboard. 

From the main rack, lead covered, wool 
insulated, cables carry the lines to the in- 
termediate distributing rack on the sixth 
floor, where the switchboard is located. 
The purpose of the intermediate rack is to 
enable subscribers’ lines to be arranged in 
such groups on the switchboard as may be 
desired. 

On the same floor is a relay rack, upon 
which the relays controlling the line and 
other signal lamps are placed. From the 
intermediate rack lines are carried through 
the multiple board in cables containing 
64 wires each, with silk and cotton insu- 
lation. Cables containing 84 wires each 
also run from this rack to the answering 
jacks and signals. 

The switchboard and auxiliary appara- 





Vol. 36—No. 6 


tus are designed for an ultimate capacity 
of 4,900 subscribers’ lines and 950. trunk 
lines. Itis at present equipped with 3,000 
subscribers’ lines and 500 trunk lines. 

The repeating coils in the cord circuits 
are placed on the rack in the power room ; 
in which is also located the units for charg- 
ing the storage battery, the storage bat- 
tery itself, and the motor-generators for 
ringing telephone bells and for other sig- 
naling purposes. 

The storage battery has sufficient capa- 
city to supply current for two or three 
days in case of a breakdown, and the 
charging sets and signal machines are in 
duplicates. 

The power room also contains the wire 
chief’s desk, to which all trouble is reported 
and from which trouble is located and the 
necessary directions given to the main- 
tenance force in order to enable them to 
clear it. 

The main operating room contains the 
main switchboard, the toll-board and also 
desks of the manager, chief operator, etc: 

At the toll-board calls for all points 
outside of Brooklyn and Manhattan 
Boroughs are handled. 

[This exchange was described and illus- 
trated in the ELectricaL Review for 
November 1, 1899.] 


———— 


Electric Railways in Berlin. 


A scheme has been prepared for the con- 
struction of a system of underground elec- 
tric railways in Berlin, says Hngineering. 
The project, which has already been ap- 
proved by the mayor and the traffic com- 
mittee, will shortly be submitted to the 
municipal authorities, who will be asked 
to approve the carrying out of the works. 
It is proposed to construct two circle rail- 
ways and two transverse lines from north 
to south and east and west respectively. 
The scheme provides for the building of 
the railways by private enterprise at the 
expense of the town, but whether they 
would be leased to a company or worked 
by the city authorities is a question for the 
future to determine. It is believed that 
the railways could be completed and 
opened to traffic in two years from the 
time of commencement, as was the case 
with the underground electric railway in 
Buda-Pesth. 





— pe 


Captain Lyons, R. E., in charge of the 
Geological survey of Egypt, has for some 
years been making magnetic observations 
during his journeys in various parts of 
Egypt. It is hoped that before long a 
systematic magnetic survey of Egypt can 
be undertaken. 
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EXPORT NOTES 


It was reported recently that a Hono- 
lulu, H. I., company had ordered 25 
automobiles to operate in the streets of 
that city. The report could not be con- 
firmed. 











The tramway lines of the Empresa del 
Ferro-Carril Urbano de Vera Cruz, of 
Vera Cruz, Mexico, have recently been ac- 
quired by an English syndicate with a 
capital of £50,000. The lines, which are at 
present operated by mule-power, are to be 
reconstructed into a well-equipped mod- 
ern electric service. 


It is stated in the British and South 
African Export Gazette that the provi- 
sion of an electric transmission plant, 
capable of driving a 20-stamp mill, with 
pumps, winding gear, and other acces- 
sories, at an estimated cost of £10,000, 
is under consideration by the directors 
of Rezende, Limited, for their properties 
in Eastern Rhodesia. 


Mr. F. H. Armstrong, of Dick, Kerr & 
Company, Ltd., London, is now in this 
country with a view to making additional 
purchases of equipment for the plant of 
the English Electrical Manufacturing 
Company, at Preston. Mr. Armstrong, it 
is stated, anticipates the placing of con- 
tracts for at least $100,000 worth of 
machine tools during his present trip. 


The Hamilton Electric Light and 
Cataract Power Company, Ltd., of Ham- 
ilton, Ont., is reported to have placed a 
contract with Riva, Monneret & Company, 
of Milan, Italy, for supplying two power- 
ful turbines. They are to be of no less 
than 3,000 horse-power each, and to be 
provided with hydraulic servomotor and 
automatic regulators. This order is said 
to have been secured by the Italian makers 
in spite of competition on the part of 
American and British firms. 


Since the fact became known that the 
customs laws of France imposing a 
high duty upon printed matter to be cir- 
culated at the Paris Exposition for adver- 
tising purposes have been repealed by the 
French Government, many manufacturers 
have made application for space. It was 
stated a few days ago at the offices of the 
commissioner-general that all these appli- 
cations are too late, as there are already 
some 7,400 American exhibitors, and that 
number will more than cover the space 
allotted to the United States. Germany, 
it is stated, will be the next largest exhibi- 
tor, they having already about half as 
many concerns as this country. England 
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will follow with more than two thousand 
exhibitors, and as far as known Russia 
comes next. The quantity of printed 
matter which will be sent to Paris before 
April next will be very large. 


The list just issued by the Light Rail- 
way Commissioners, of London, England, 
gives an idea of how much material and 
apparatus will be required for the con- 
struction of the proposed undertakings. 
The list shows that the application for 
provisional orders number 43. On 30 of 
these projected light railways it is pro- 
posed to use electricity as the motive 
power and on 11 of them steam will be 
used. Of the remaining two, one is to 
be run by mechanical power and the other 
by either steam or electricity. Of these 
43 light railways, six are being promoted 
by the British Electric Traction Com- 
pany, Ltd. The Hertford County Coun- 
cil and the Metropolitan Tramways and 
Omnibus Company, Ltd., are the pro- 
moters of four of the roads. The London 
County Council are promoting four. The 
longest of the projected lines is the Cinque 
Ports, an electric railway, which is to be 
nearly 68 miles long. 


The importance of Finland, Russia, as 
a market for machinery can be judged 
by the fact that in 1893 the imports of 
machinery and tools reached in value 
$783,000. Since then the value has con- 
stantly increased until it reached $2,920,- 
000 in 1898. A report in the American 
Machinist (said to be the latest obtaina- 
ble) says that nearly 50 per cent of the 
machinery sent to that section of Russia 
is imported from Germany, while Sweden 
and Norway furnished about 20 per cent 
and the United Kingdom slightly less. 
France, Belgium and Denmark enjoy a 
share of such business. The United 
States shipments of machinery quite 
likely go through Copenhagen, Denmark, 
as none are recorded as being sent direct. 
The same report says that the city of Tam- 
mersfords promises to be one of the most 
encouraging fields for American machine 
manufacturers. It is already the most 
flourishing industrial centre of Finland. 
Its pulp and paper mills, its textile fac- 
tories have sprung up and developed in 
a way which bids fair to insure a most 
prosperous future. To these factories and 
shops machinery manufacturers can safely 
look for profitable orders, provided the 
trade is canvassed in an adequate way. 
The Helsingfors Elektriska Belysning 
Aktiebola, of Helsingfors, is actively en- 
gaged in the importation of all kinds of 
electrical appliances. 
ie > 
Passengers Must Jump Off. 

[From Modern Mezico.]} 


Street cars no longer stop during the 
noon rest. 
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ELECTRIC RAILWAYS 


The car barn, at Holland, Mich., and 
all the cars, 11 in number, and the freight 
motor of the Holland and Lake Michigan 
Electric Railway Company were destroyed 
by fire a few nights ago. Loss $50,000. 


The annual meeting of the stockholders 
of the Lykens & Williams Valley Street 
Railway Company was held at Williams- 
town, Pa., January 8, and the following 
directors were elected: H. A. Hoopes, 
William E. Fletcher, C. C. Cocklin, H. P. 
Hemler, John Oenslager, Jr. H. S. 
Hoopes was elected president ; C. C. Cock- 
lin, vice-president; John Oenslager, Jr., 
secretary, and M. G. Potts, treasurer. 











The annual meeting of the Doylestown 
& Easton Railway Company was held 
January 2, and all of the officers were re- 
elected as follows: President, Harry J. 
Shoemaker, Esq.; vice-president, Samuel 
J. Penrose; secretary, Mahlon H. Stout, 
Esq.; treasurer, Samuel A. Hellyer; 


solicitor, E. Wesley Keeler, Esq. The 
five executive officers and Joseph Leedom, 
of Philadelphia, constitute the board of 
directors. 


The annual meeting of the stockholders 
of the Colonial City Traction Company 
was held at Kingston, N. Y., recently. 
The following were elected directors: 
George Hutton, John N. Cordts, Luke 
Noone, Abraham Hasbrouck, August Bel- 
mont, Alvah S. Newcomb, G. D. B. Has- 
brouck, John E. Kraft and Charles M. 
Preston. Hon. Charles M. Preston was 
elected president and George Hutton, 
vice-president. 

To determine the best motive power for 
use on the Boston Elevated Railway as be- 
tween the General Electric, Westinghouse 
and Sprague Systems, the elevated com- 
pany is constructing a shed and two spur 
tracks in the vacant space inside the 
north station loop to be used in making 


tests with dummy trains in the subway be- 
tween the hours of midnight and 6 A. M., 
when the subway is closed to regular 
traffic. The Manhattan Elevated officials 
will be represented at the tests. 


At the annual meeting of the York, Pa., 
Street Railway Company it was shown 
that the receipts for 1899 were $63,439.98 
—receipts from passengers in 1898 were 
$58,262.98; and in 1897, $52,764.01, 
showing an increase over the previous year 
of $5,177.09, and over 1897 of $10,675.97. 
The following board of directors was elec- 
ted: W. H. Lanius, Grier Hersh, George 
P. Smyser, John Fahs, L. A. Marshall, J. 
W. Steacy and H. H. Weber. A dividend 
of four per cent was declared upon the 
capital stock. 
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Mr. George Westinghouse and Dr. 
Hutchinson on the use of 
Refuse as Fuel. 


The following interesting letter from 
Mr. George Westinghouse, president of 
the Westinghouse Electric and Manufac- 
turing Company, recently appeared in 
the New York Times: 

The bringing together of the gas and 
electric light and power interests in New 
York should result in great advantages to 
the public and to the interests so com- 
bined, provided the latest developments in 
gas and electric engineering are investi- 
gated and availed of. Among the numerous 
questions affecting the health, comfort and 
convenience of the citizens of New York 
(and of all communities, in fact) are three 
of especial importance, viz. : 

The disposal of garbage, the abatement 
of the smoke nuisance due to the increas- 
ing use of bituminous coal for steam 
power purposes, and the securing of an 
adequate supply of water. 

From statistics there appear to be 
created daily in New York about 500 tons 
of garbage, or at the rate of one-half 
pound per capita. Such garbage is about 
20 per cent carbon and 80 per cent water. 
By a process which has been well demon- 
strated on a small scale, and which is be- 
ing rapidly brought to a commercial 
basis, all of this garbage can be econom- 
ically, and without offensive odor, con- 
verted into a fuel gas of great value. In 
the same apparatus and by the same proc- 
ess soft coal can be made into a gas suit- 
able for power and heating purposes. 

The fuel gas made from garbage and 
soft coal can be used to drive gas engines 
with electric generators, and the electric- 
ity thus produced can be used for light 
and to drive motors to the exclusion of 
the thousands of steam engines and 
boilers which make such demands upon 
the water supply, since the gas engine cen- 
tral stations can be so located that the 
water needed for engine-cooling purposes 
can be taken from the river. 

Bearing upon these questions, and of 
especial importance, are the partially 
executed plans of the electric power and 
light corporations, viz., the Metropolitan, 
Third Avenue and Manhattan Elevated 


Railways, and the New York Gas and 
Electric Light, Heat and Power Com- 
pany and the United Electric Light and 


Power Company. If their present plans, 
which are fairly well-known to the en- 
gineering profession, are carried to com- 
pletion, each will have one large steam 
station on the East River between Twen- 
ty-ninth street and the Harlem River, 
with about 75,000 horse-power of engines, 
boilers and electric machinery, making 
an aggregate of 375,000 horse-power, 
and which may be largely increased when 
the underground rapid transit railway is 
completed, and still further when the elec- 
tric locomotive is used on all steam rail- 
ways within the city limits. 
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If these corporations, which might as 
well buy electricity as the machinery, 
coal and water with which to produce it, 
were to unite in a common plan to pro- 
vide the electricity needed in their opera- 
tions by the adoption of the best avail- 
able methods, the saving to each in capi- 
tal expenditure would be very great, and 
the decreased cost of their supply of elec- 
tricity would make an important addi- 
tion to their earnings applicable to the 
payment of dividends; while, most im- 
portant of all, the citizens of New York 
would have solved for them the garbage, 
smoke, and very largely the water ques- 
tions. 

I believe the. contemplated plans of the 
corporations above named, which can be 
shown to be based upon an imperfect 
knowledge of the subject, will stand in the 
way of vast public interests, and, so be- 
lieving, I have said to representatives of 
some of those companies that the near 
future would demonstrate the projected 
power stations and systems of electrical 
distribution incidental to the character of 
such stations, to be as far from the best 
as are the old cable systems for the pro- 
pulsion of cars. 

I write this letter because I believe 
these subjects are just now worthy of in- 
vestigation, discussion, and elaboration. 

Dr. Cary T. Hutchinson, of New York 
city, the well-known electrical engineer, 


replied to Mr. Westinghouse as follows: 


The letter from Mr. George Westing- 
house calling attention to the great ad- 
vantages that would accrue to the citizens 
of New York from the use of garbage as 
fuel, and to what he considers to be the 
“imperfect knowledge of the subject” 
shown in the engineering plans for the 
large power stations, about to be erected 
on the East River, deserves some com- 
ment. 

Mr. Westinghouse estimates the amount 
of garbage available daily in New York 
city at about 500 tons. He implies that 
this amount of garbage converted into 
gas and used in gas engines would be suffi- 
cient to supply a material part of the out- 
put of the great power plants that he re- 
fers to. Experiments made in England 
based on the burning in steam boilers of 
26,000 tons of ordinary city refuse show 
that one pound of such refuse will make 
one pound of steam. On this basis, as- 
suming the best engines and electric gen- 
erators, twenty-five pounds of refuse 
would be required for each unit (kilo- 
watt-hour) output of electric energy from 
the power plant. 

Mr. Westinghouse, however, does not 
propose to use the refuse for making 
steam, but purposes converting it into a 
fuel gas. He gives no data as to the 
value of the refuse used in this way, be- 
yond the statement that “all the garbage 
can be converted into a fuel gas of great 
value.” It is simple, however, to give an 
approximate idea of the possible limit to 
the efficiency of a process of this kind. 

Assuming the analysis of the garbage 
given—that is, 20 per cent carbon to 80 
per cent water—the maximum theoreti- 


- cal heating value of one pound of refuse 
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is very approximately 2,000 thermal 
units ; if all this energy can be recovered 
in the form of a gas—that is to say, if the 
efficiency of the energy conversion from 
refuse to gas is perfect, and assuming a 
ratio of 20 per cent between the energy 
in the form of electricity and the theoreti- 
cal energy of the gas—a high figure—it 
would require 8.5 pounds of refuse per 
unit (kilowatt-hour) of electric energy. 
This figure fixes the maximum theoreti- 
cal duty of a pound of such refuse when 
converted into a gas and used in a gas 
engine. It is not probable that the actual 
commercial duty of the process will equal 
15 pounds of refuse per kilowatt-hour. 

That is, a consideration of the elemen- 
tary principles involved shows a probable 
duty of 15 pounds of refuse per unit 
(kilowatt-hour) in comparison with 25 
pounds, deduced from extensive tests on 
steam. This difference represents the 
possible improvement due to the use of 
gas engines. 

Assuming then that a unit of electric 
energy can be obtained from 15 pounds 
of refuse, the 500 tons would yield about 
67,000 units. As Mr. Westinghouse 
truly says, the aggregate power of the 
large steam plants mentioned is approxi- 
mately 375,000 horse-power. The daily 
output of these plants will be approxi- 
mately 2,500,000 units; in other words, 
the maximum result that could be got 
from the consumption of all the garbage 
of New York city in the way that Mr. 
Westinghouse describes, would supply 
about two and one-half per cent of the 
daily output of power from these stations 
alone. This is so trifling that it is hardly 
worth consideration, not being even suffi- 
cient to drive the pumps and auxiliary 
apparatus in the various power houses. 

Looked at from another point of view, 
the daily demand for power from these 
stations will call for the consumption of 
nearly 3,500 tons of the best coal. Mr. 
Westinghouse proposes to use 500 tons of 
refuse to do the work of 3,500 tons of 


good coal. 
——- -e 


Sparks from the Daily Press. 
[From the Binghamton, N. Y., Republican.] 
The street car tie-up in Troy gives the 
Trojans a chance to try their wooden 
horse again. If they fail to find it, they 
can ride on shank’s horses. 


[From the Boston Advertiser.]} 

The Popular Science Monthly, for Feb- 
ruary, contains an elaborate essay (illus- 
trated) by William Baxter, Jr., C. E., on 
‘‘What Makes the Trolley Car Go?” 
We have not read the article yet, but in 
Boston it was the subway commissioners, 
reenforced at a later date by the refer- 
endum. 


——*&%> 
De Rodays and De Castellane. 
[From the New York Evening Sun.] 

The long-distance duel by cable which is 
now going on, must be viewed with equa- 
nimity by the officers and stockholders of 
the company. 
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INDUSTRIAL NOTES 


L. B. Allen Company, Chicago, have 
placed upon the market, in paste form, 
the Allen soldering stick, which is meet- 
ing with universal favor. Descriptive 
circulars, prices, etc., may be obtained 
free on application. 











The Ericsson Telephone Company, 
296 Broadway, New York, has sent out 
the second part of its Ericsson series of 
booklets, containing valuable telephone 
information. The booklets may be ob- 
tained, postage free, on application to the 
above address. 


The Electric Appliance Company, of 
Chicago, reports a steadily increasing sale 
of the Packard lamps. “There is noth- 
ing in this world that brings results as 
quickly as advertising a good article,” 
remarks the manager of the Electric Ap- 
pliance Company. 


John T. McRoy, 302 Broadway, New 
York city, is out with his monthly blot- 
ter calendar for February. The blotter 
contains the usual neat and pointed refer- 
ence to the McRoy vitrified clay conduits 
which have become so popular through- 
out the United States. 


The Standard Telephone and Electric 
Company, Madison, Wis., has issued its 
new catalogue for 1900. It contains an 
unusually complete list of apparatus as 
well as numerous strong testimonials re- 
garding the company’s product. The 
catalogue may be obtained, postage free, 
on application to the above address. 


The Siemens & Halske Electric Com- 
pany of America, has removed its Boston 
office from 73 Broad street to 72 Broad 
street, at the corner of Custom House 
street. Mr. E. T. Pardee, district man- 
ager, informs the ELecrricaAL REVIEW 
that he carries in stock, in all sizes, at 
all times the improved Duncan meters. 


The Shelby Electric Company, of 
Shelby, Ohio, has just brought out a little 
pamphlet called “Useful Data for the 
Electrician,” which will be sent to any 
one on application. It contains a large 
amount of interesting and useful data re- 
lating to incandescent lamps, among the 
pieces of information being a condensed 
wiring table. 


The Central Electric Company, of 
Chicago, reports an increased trade in 
all lines of electrical goods, especially in 
American circular loom conduits and 
“Electra” carbons. As a consequence of 
this boom the company has procured a 
large line of both of the above products 
and is prepared to ship immediately on 
receipt of orders. 


The New York & Ohio Company, 
Warren, Ohio, has issued a neat wall cal- 
endar for February which is embellished 
with a handsome photogravure. The 
calendar is issued to bring to the front 
the merits of Packard incandescent lamps 
and transformers and, in connection with 
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the unique circular which accompanies it, 
seems calculated to carry out the idea 
successfully. 


The Ward Leonard Electric Company, 
Bronxville, N. Y., has issued catalogue 
No. 1900, illustrating and describing the 
company’s well-known rheostats and cir- 
cuit breakers. Another publication just 
issued by Mr. Leonard is entitled “The 
Ward Leonard System of Control for 
Electric Motors,” which is an interesting 
pamphlet to all who have to do with elec- 
tric motors. 


The McCormick Harvesting [Machine 
Company, of Chicago, Ill., after a per- 
sonal inspection of the Siegrist automatic 
oiling system at the power house of the 
Metropolitan West Side Elevated Railway 
Company, of Chicago, and other oiling 
devices, has awarded the Siegrist Lubri- 
cator Company, of St. Louis, the contract 
to equip its two new power houses with 
the Siegrist automatic oiling system. 

The National Carbon Company, 
Cleveland, Ohio, has issued a handsome 
steel engraved calendar with the moon- 
light schedule for each month on each 
leaf of the calendar pad. The calendar 
also carries a perspective view of the 
company’s immense plant at Cleveland, 
Ohio. Another calendar issued by the 
same company, is entitled “The Real Car- 
bon Battery,” and must be seen to be ap- 
preciated. Both calendars may be had 
by applying to the National Carbon Com- 
pany, Lock Drawer L, Cleveland, Ohio. 


The Sprague Electric Company, New 
York city, has contracted to furnish and 
install complete, for the Plymouth Cord- 
age Company, two 75-kilowatt direct-con- 
nected generating sets, each consisting of 
a 14by 14 Ames engine and a 75-kilo- 
watt split-pole generator. The company 
has also received an order for two 30-kilo- 
watt generators to be used in the works 
of the Whitehall Portland Cement Com- 
pany, at Cementon, Pa. One of the 
Sound steamboat companies has ordered 
a Lundell generator to furnish 250 lights 
for one of its steamers. 


A new gas machine, perfected by the 
L. E. Knott Apparatus Company, of Bos- 
ton, has recently been announced. The 
instrument is arranged for the vaporizing 
of gasoline at low temperature by means 
of a water vaporizer. It can be used in 
any place where there is a water supply, 
apparently with absolute safety. It has 
been approved by fire insurance companies. 
It gives a flame on a Bunsen or Welsbach 
burner superior to ordinary illuminating 
gas. All who have use for a constant gas 
supply for heating purposes will be inter- 
ested in investigating this new instrument. 


The [Montauk Multiphase Cable Com- 
pany, 100 Broadway, New York city, has 
issued a neat little pamphlet in which it 
describes the splendid work done by its 
Montauk multiphase fire detective cable 
in the recent fire in Mr. Joseph Pul- 
itzer’s residence in New York. Through 
the operation of this cable in giv- 
ing prompt alarm that the house was 
on fire the lives of 22 persons were 
saved. It has become an axiom among 
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firemen that “Given five minutes’ notice 
of a fire, it can be put out in the next 
five.” It would seem that this fire detec- 
tive cable would exactly fill the require- 
ments in such a case. 


The great impetus recently given to 
all technical trades and professions, by 
the commencement of a new era of com- 
mercial prosperity, has forcibly brought to 
the attention of the public the great value 
of technical education, acquired simul- 
taneously with practical experience. The 
ambitious mechanic, so educated, can 
make immediate application of his 
technical knowledge and secure, in the 
shortest possible time, a lucrative posi- 
tion. The International Correspondence 
Schools, of Scranton, Pa., offer a sys- 
tem of instruction by correspondence 
which would seem to meet the require- 
ments of the majority by supplying the 
education for which employers are will- 
ing to pay, and pay well. 


Wright Discount Indicators—In the 
Fall of 1898 the Edison Electric Illumi- 
nating Company, of Boston, ordered 
some 1,500 Wright indicators, and ap- 
plied the system to a large portion of 
their business. The result is shown by 
an order just placed for 2,040 meters of 
various sizes. That such a company, 
after a thorough trial of the Wright sys- 
tem, should then place an order for over 
2,000 Wright meters, is a fact which 
should be carefully considered by every 
manager of an electric lighting company. 
The “G-I” company—as it is popularly 
known—last week brought out another 
booklet which summarizes in an attrac- 
tive manner the uses and results of this 
instrument. Actual figures supplied from 
the statistics of many foremost concerns 
make exceedingly attractive reading. 


The Emerson Electric Manufacturing 
Company, St. Louis, Mo., state that 
their Catalogue No. 2110 is now in the 
hands of the printer, and will be ready 
for distribution within a week or 10 days. 
Catalogue No. 2110 describes alternating- 
current fan motors and ceiling fans of 
the 1900 model, and the Emerson Com- 
pany feel confident that their 1900 model 
motors will be even more satisfactory 
than the highly improved machines 
placed on the market by them in 1899. 
As the main office of the Emerson Elec- 
tric Manufacturing Company is located 
in St. Louis, Mo., they have been unable 
to serve their eastern customers as 
promptly as they would desire, and have 
consequently opened a branch office at 136 
Liberty street, New York city, and will 
carry a large stock of all regular motors 
for prompt shipment from New York. 
This branch office is in no sense a mere 
sales agency, one of the officers of the 
Emerson Company being permanently 
located in New York, devoting his en- 
tire time to the needs of the eastern 
trade. Any inquiries in regard to the 
new model Emerson motors, addressed to 
the branch office, at 136 Liberty street, 
New York city, or to the main office, in 
St. Louis, Mo., will receive prompt at- 
tention. 
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ADVANCE INFORMATION 


Electric Railways. 











Concorp, Mass.—The Selectmen have 
granted a franchise to the Lexington & 
Boston Railway Company for a road to 
start at the Concord-Bedford line and 
continue over the Bedford road and Bed- 
ford street to Monument square in the 
centre of the town. The franchise pro- 
vides that there shall be a half-hour 
service in the daytime from May to 
December, and hourly service on Sunday 
the year round. 


Ryze, N. H.—Contracts have been let 
for the construction of a large power 
house for the Portsmouth, Rye & 
Hampton Electric Railway. The ‘build- 
ing will be 160 by 40 feet and will be 
located at Rye Centre. A large storage 
battery will form a part of the equipment 
and it is expected that the building will 
be finished in May. 


ATLANTA, GA.—The Atlanta & Ros- 
well Electric Railway and Power Com- 
pany, capital $500,000, has been incorpo- 
rated. The incorporators are H. L. Mc- 
Kee, W. W. Draper, W. H. Harrison, S. 
Y. Stribling, Charles A. Geiger, S. Crow- 
ley, George W. Wing, William S. Ansley, 
I. Y. Sage and C. W. Ansley. The line 
will be over 25 miles long extending from 
Atlanta via Buckhead through the 
counties of Fulton, Milton, DeKalb and 
Cobb to Roswell. 


New Beprorp, Mass.—The Taunton, 
Myricks & New Bedford Air Line Street 
Railway Company, capital $200,000, has 
been formed. The board of directors are 
B. G. Grinnell, Frank A. Rouse, Albert M. 
Field, Henry G. Crapo, William N. Dean, 
L. P. Churchill and James P. Peirce. 
The line will extend through Taunton 
into the town of Berkley to Myricks vil- 
lage, thence into Lakeville to Freetown, 
East Freetown to Long Plain, Fairhaven, 
and over the Fairhaven bridge into New 
Bedford. 


CoLtumsBus, On1o—It is reported that 
the entire capital stock of the Columbus, 
London & Springfield Electric Railway 
Company, amounting to $1,000,000, has 
been subscribed, largely by Boston men. 
Work will begin at once and it is expected 
that the road will be completed within a 
year. It is rumored that Mr. Hart A. 
Fisher will be the general manager of the 
road. 


Boston, Mass.—Application has been 
made for the incorporation of the Boston 
& Brockton Electric Freight Company, 
with a capital stock not to exceed $150,- 
000. 


LaKewoop, N. J.—It is proposed to 
build a trolley line from Freehold to 
Shrewsbury to connect with the Redbank 
& Long Branch Road. 


Attantic City, N. J.—Philadelphia 
capitalists are considering the building 
and operating of a trolley line along 
the beach. 
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TRAVERSE City, Micu.—The Traverse 
City & Leelenau Railroad Company, 
with a capital stock of $300,000, has been 
organized. The road will run between 
Traverse City and Northport, a distance 
of 30 miles, and will touch at all the popu- 
lar resorts in that section. 


BatTLE CrEEK, Micu.—An electric 
railroad may be built from Battle Creek 
to Hastings. 


TrenTON, N. J.—The Puerto Principe 
Electric Company and the Puerto Prin- 
cipe Tramway Company have been in- 
corporated, each with a capital stock of 
$400,000, fully paid. 'The companies are 
controlled by the same interests and will 
build a trolley road in Puerto Principe. 
The electric company will be the operat- 
ing company and the other will be the 
construction company. 


JEFFERSONVILLE, INp.—The Jefferson- 
ville City & Suburban Railroad Company 
has been incorporated with a capital stock 
of $25,000, by T. W. Scott, C. N. Mce- 
Guire, O. C. Barth, R. W. Morris, E. S. 
Gwinn and H. W. Heath, all of Jefferson. 


Honeoye Fatts, N. Y.—The property 
of the Lima and Honeoye Falls Electric 
Railroad and Light Company plant has 
been sold at receiver’s sale. The property 
was bid in for $35,000 by Frank Williams, 
of Buffalo, representing capitalists of that 
city. C. F. Whiting, who has had charge 
of the property for the past year will 
remain as superintendent. 


Electric Light and Power. 


New York City—The River District 
Light, Heat and Power Company, of New 
York city to manufacture gas and electric- 
ity for sale in New York city ; capital, $50,- 


000. Directors: James Douglas, Cleve- 
land; H. Dodge, E. M. Johnson, William 
H. Yale, and John Jay McKilvey, of 
New York city. 


ANNAPOLIS, Mp.—A bill has been intro- 
duced in the State Senate which purposes 
to amend the charter of the Chesapeake 
Electric and Water Company, of Balti- 
more. This bill provides that the com- 
pany be authorized to supply electric cur- 
rent for lighting, heating and power pur- 
poses to any and all parts of Baltimore 
city and county. The act gives the com- 
pany perpetual existence and authorizes 
an increase in the capital stock to 
$5,000,000. 


RateicH, N. C.—The Kingston Elec- 
tric Company has been incorporated with 
a capital stock of $10,000. The company 
proposes to operate an electric light 
plant in Kingston. The incorporators 
are B. W. Canady, S. H. Abbott, J. W. 
Grainger, L. Harvey, A. Mitchell, H. O. 
Hyatt, F. A. Whitaker, W. C. Fields, 
J. B. Temple, E. M. Hodges, Louis 
Einstein, D. Oettinger, T. W. Mew- 
borne, J. E. Hood, L. Hines, E. F. Cox, 
J. A. McDaniel, H. C. Harmon, G. E. 
Kornegay, Junius Stevenson. 


Denver, CoLo.—Longs Peak Power 
Company; furnish electric power; capi- 


Vol. 36—No. 6 


tal, $50,000 ; incorporators: S. Eastwood, 
W. H. Davis, W. T. Boyd, all of Denver. 


CHaRLoTTe, Micu.—W. P. Engel, for 
the past five years sole owner of the Char- 
lotte Electric Company, has sold the 
plant to Hugh A. Holmes, of Detroit, and 
John C. Farrer, of Brighton, price 
$40,000. The new company will be 
known as the Charlotte General Electric 
Company and has filed articles of incor- 
poration with the secretary of state. Its 
capital stock is $50,000. 


Hosoxen, N. J.—TheMunicipal Light, 
Heat and Power Company has applied to 
the Hoboken Common Council for the 
privilege of erecting polesand placing con- 
duits in the streets for supplying the city 
and citizens with light, heat and power. 
Congressman William D. Daly, represent- 
ing the company, said that it would agree 
to supply light at a lower figure than that 
now paid, and would agree to sell the plant 
to the city at the end of five or ten years. 


Newport News, Va.—Another electric 
light and power company is being organ- 
ized here to run in opposition to the 
Peninsula Electric Light and Power Com- 
pany. It is reported that over $50,000 
has already been subscribed. 


Miscellaneous. 


Boston, Mass.—The Oxygen Explos- 
ive Company has been incorporated in 
Delaware to manufacture all kinds of 
wares and to construct telegraph and 
telephone lines. The capital stock is 
$500,000. 


New York City—The Bunnell Tele- 
graphic and Electrical Company, of New 
York city, with a capital of $200,000, 
has been incorporated to manufacture 
telegraphic supplies. The directors are 
Mary T. Bunnell and DeWitt C. Bun- 
nell, of Brooklyn, N. Y.; F. R. Green, 
Fredonia; Charles E. Merritt and Albert 
J. Wise, of New York city. 


San Francisco, Cat.—The Electro- 
Therapeutic Company, with a capital of 
$75,000, has been incorporated to manu- 
facture and sell electrical apparatus. 


Telephone and Telegraph. 


Tarsoro, N. C.—The Carolina Tele- 
phone and Telegraph Company has been 
organized under the laws of Nortk Caro- 
lina with a paid up capital of $50,000 
and an authorized capital of $150,000. 
W. H. Powell, Jr., Tarboro, N. C., presi- 
dent ; A. McDowell, Scotland Neck, N. C., 
vice-president ; Geo. A. Holderness, Tar- 
boro, N. C., secretary, treasurer and gen- 
eral manager; executive offices at Tar- 
boro, N. C. The company has purchased 
the entire exchanges, toll-lines, etc., here- 
tofore belonging to the Tarboro Telephone 
and Telegraph Company, Fayetteville 
Telephone and Telegraph Company, 
Carolina Telephone Company and Scot- 
land Neck Telephone Company. It is 
the purpose of the above company to 
build extensive toll-lines, 
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[Specially reported for this journal by E. S. 
Duvall, solicitor of patents, an and Trust 
Building, Washington, D. C. Copies of any 
patent may be secured for 10 cents each. ] 


ISSUED JANUARY 30, 1900. 

642,102 Electric cenaing 
for crossings; O. Fuchs, Dresden, 
Germany—A crossing signal system, 
comprising an electric railroad pro- 
vided with intersecting lines, trolley- 
wires for supplying current thereto, 
insuiated sections in said trolley-wires 
adjacent the crossing, independent sig- 
nais through which current is supplied 
to the insulated sections of the inter- 
secting lines, and a common main for 
supplying current to both signals and 
insulated sections. 

642,123 Dynamo-electric machine ; 
BE. 'v. G. C. Hoffmann, Charlotten- 
burs, Germany—The stationary mem- 
ber, 2 roller-mounting for said station- 
ary member, permitting the same to be 
rotated, and means for normally pre- 
venting the stationary member from 
being rotated. 

642.159 Electric switch; I. Rob- 
bins, Camden, N. J.—A_ pivoted 
switch, the trolley-wire and the fixed 
contacts, a trolley and its pole, swing- 
ing weighted contacts on said pole, 
independent of the trolley and elec- 
trical devices and connections for actu- 
ating said switch. 





642,164 Alternating-current watt- 
meter; K,. F. Schrottke, Berlin, 
Germany. 

642.167 Electric sparking plug for 


explosive engines; F. R. Simms, Lon- 
don, i:ngland. 

624,169 Grounding shoe for electric 
wires; T. H. Stokes, Lincoln, Tll.—A 
grounding device for an electric wire, 
comprising a shoe sharpened at its 
lower end and having a transverse 
hole for receiving a grounding wire. 


device 





642,216 Unit multiple system of 
control for electric railways; F. C. 
Esmond, New York, N. Y.—A pair of 
conductors extending through a car, 
a motor carried by said car and having 
one of its elements between said con- 
ductors, a controller carried by said 
car having two adjacent points which 
have separate connections with said 
conductors, whereby when the arm of 
the controller engages said points cur- 
rent will be sent through. the element 
between the conductors in opposite 
directions. 

642,252 
fire-alarm 
Methuen, Mass. 

642,257 Emergency throttle-valve ; 
J. R. Reynolds, Hartford, Ct. 

642,274 Magnetic brake; T. von 
Zweibergk, Cleveland, Ohio. 

642,362 Signal; Mathias 
ischer, Philadelphia, Pa. 

642,364 Electii: motor; E. S. Pills- 
bury, St. Louis, Mo.—A tield-magnet 
core provided with polar projections, 
main coils which include a plurality of 
said polar projections in the formation 
of each pole, and high-resistance phase 
or starting coils laterally displaced rel- 
ative to the centre of each pole, said 
phase-coils including a plurality of 
polar projections in each pole. 

642,379 Electric signaling appa- 
ratus; H. W. Souder, Tamaqua, Pa. 
—A plurality of track-sections, two 
automatic electrically-operated signals 
for each section of track. located one 
near each end thereof, and means 
whereby the passage of a car onto or 
off of any particular section of track 
will shift the signals of said section 
and illuminate the signals of the ad- 
jacent ends of the neighboring track- 
section. 


642,408 
telephonic appliances ; 
Hartford, Ct. 

642,414 Manufacture of electrical 
resistances ; J. F. Bachmann, Vienna, 
Austria-Hungary—Consists in forming 
a plastic mass from a mixture of a 
conductor and a non-conductor of elec- 
tricity, molding or otherwise convert- 
ing the compound into the shape de- 


Automatic electric heat and 
system; R. P. Osgood, 


Pfat- 


Sanitary attachment for 
A. J. Wolff, 





sired, drying and embedding the dried 
article in carbon and heating it to a 
high temperature. 

642,424 Maximum indicator; C. R. 
Brown, Dedham, Mass.—A maximum 
indicator, comprising an electric meter 
having a movable member, a retarder 
for said member and a motor for said 
retarder controlled by said member. 

642,521 Junction-box ; E. T. Green. 
field, New York, N. Y.—Composed of 
two parts, one of which is provided 
with openings and the other with cor- 
responding disks adapted to close said 
openings, when the two parts of the 
box are put together. 

642,551 Mechanism for driving dy- 
namos for electric lighting on railway 
cars; Patrick Kennedy, New York, 
i, ae 

642,563 Electrical measuring in- 
strument; F. M. Bennett, New York, 
N. Y.—A coil, an excitable metallic 
material sect above the coil, and pro- 
vided with bearings projecting down- 
ward and having eccentrically-located 
pivots so that the outer portions of the 
excitable material will work respect- 
ively in and out of said coil, the said 


excitable material being provided with 


an index-finger, whereby a rocking 
and eccentric motion of the excitable 
material is produced. 





PATENTS. 


Twenty years continuous practice with the 
Western Union Telegraph Company, American 
Bell Telephone Company, General Electric 
Company, Electrical Accumulator Company, 
Postal Telegraph-Cable Company, and other 
electrical companies. 


Vinttod 





DROP FORGED 
Commutator Bars. 





PATENTED NOVEMBER 6™ 1888. 





THE BILLINGS & SPENCER COMPANY, 
HARTFORD, CONN. 


“MEN ARE 
FOUR.” 


“He who knows not, and knows not he knows not— 
he is a fool; shunhim. He who knows not, and knows 
he knows not—he is simple; teach him. He who 
knows, and knows not he knows—he is asleep ; wake 
him. He who knows, and knows he knows—he is 
wise ; fullow him.’’ —Arab Proverb. 


We know, and we know we know 
how to build Feed-Water Heaters. 


Our improved Berryman is a“ Little Giant,” vast- 
y superior to any other Feed-Water Heater both as 
to results and durability ; 18 years as sellers and man- 
ufacturers is the price we paid for our experience. 

Try us and you will know, not what you now not 
know, but what you will then know. 


BENJ. F. KELLEY & SON, 
91 Liberty St., New York. 


We have the largest stock of second-hand Feed- 
Water Heaters in America, taken in exchange for 
our improved Berryman. 











Correspondence and interviews 
W. B. VAN SIZE, 253 Broadway, N.Y. 
Solicitor and Expert. 





ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Thousands are successful and gain- 
ing better positions and salaries study- 
ing at home by our mail system. We 
teach Electrical Engineering, Mechan- 
ical Engineerinz, Mechanical Draw- 


time only. 
Th mas A. Edison and others. Cata- 
logue free. 
ELECTRICAL ENGINEER INSTITUTE, 
Dept. M, 120 Liberty Street, New York. 











The New System 
OF EDUCATION 
Steam 
Engineering 


Mechanical, Electrical, 
Civil and Mining Engineer. 
ing; Architecture: Draw- 
ing; Sarveying: Chemistry ; 
Shorthand , Book-keeping 
and English Branches 

TAUCHT BY MAIL. 
3 Studenta qualified 

to pass examinations, 
We have helped thonsands to better positions 
and salaries. Send for free circulars, stating 
the subject in which you are interested. 
THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 1008, Scranton, Pa. 
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CATECHISM 
ELECTRICITY » 


PRACTICAL 
TREATISE 


FOR ENGINEERS AND 
DYNAMO TENDERS. 


Engineers desiring a practical book on every-day electrical 
ractice will find that this book fills all requirements, as it 
treats fully upon Dynamos, Motors, Wiring, Electric Lighting, 
Bell-fitting, Elevators, Electric Batteries, Telephones, Electric 
Elevators, Pumps and Railways. 
of Electrical Words and Terms. 

pocket-book form, red leather, gilt edges and gold titles. 
550 pages of up-to-date information and is fully illustrated with 


300 cuts. 


BOX 2339. 


This work will be sent postpaid upon receipt of $2.00 to any 
address in any part of the world. 


ELECTRICAL REVIEW PUBLISHING CO., 


41 PARK ROW, NEW YORK. 


It is also in itself a dictionary 
The volume is bound in handy 
It has 





























ELECTRICAL 
ENGINEERING 


TAUGHT BY CORRESPONDENCE. 
Study Electricity 


at home during 
spare moments and 


increase your 
efficiency. 
Up-to-date In- 


Struction under 
technical experts. _ 
Low Tuition Fees, 
payable in small 
amounts. 
Write for ‘‘ Handbook B.’’ 
American School of Correspondence. 


(Chartered by the Commonwealth 
of Massachusetts.) Boston, Mass., U. S. A. 
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IN SHEET OR WIRE, ANY SIZE, SHAPE OR DEGREE OF HARDNESS, 
FOR ALL PURPOSES. 


BAKER & CO., 


408-410-412=414 N. J. Railroad Ave., Newark, N. J. 
New York Office, 120 Liberty Street, 
Scrap and Native Platinum Purchased. 








QET OUR NEW CATALOGUE 


BOSTON { 
AGENTS: 


F, A. HOUDLETTE & SON, 
138 Milk Street. 


_ WILL LAST FOREVER. 
' EASILY ACCESSIBLE. 


CREOSOTED WOOD CONDUITS 


FOR UNDERGROUND WIRES. 
THE MICHIGAN PIPE CO,, 


208 N. Madison st., BAY CITY, MICH. 


DO NOT GATHER MOISTURE. 
DO NOT SCRATCH CABLES. 





mount.—National Cycle Mfg. 


A National Rider never changes his 
Co,, Bay City, Mich. 





FOR SALE. 


In pursuance of an indenture of 
assignment, dated the 28th day of De- 
cember, 1896, the entire plant of the 
Montego Bay Electric Light Co. (Ltd.). 
For further particulars and permission 
to view, apply to any of the under- 
signed: 

Samu. Hart, Montego Bay; EpGar 
TURNBULL, Montego Bay; A. H. 
Browne, Montego Bay; C. REtD 
CAMPBELL, Kingston, Trustees, 
or C. E. SOAMES, 


Montego Bay, Jamaica. 





LIST OF PRACTICAL 
10 CENT BOOKS. 





No. 1. How to make a Dynamo. 

No. 2. How to make a Telephone. 

No. 3. How to make an Electric Motor. 

No. 4. How to makea Storage Battery. — 

No. 5. How to make a Wimshurst Electric 
Machine . | 

No. 6. How to make a Magneto Machine. | 

No. 7. How to make a Medical Induction 
Coil. 

No. 8. How to make a Pocket Accumulator. 

No. 9. How to make a Plunge Battery. | 

No. 10. How to make « Volmeter. | 

No. 11. How to make a Galvanometer. | 

No. 12. How to make a Hand Dynamo. 


These books are illustrated and the price | 
is only 10 cents each, postpaid. | 
BUBIER PUBLISHING CO., 

Box 702. LYNN, MASS. 








Prism.... | 
Globes »° | 
Shades.. 


GUARANTEED TO GIVE 
, ** MAXIMUM LIGHT, 
COMPLETE DIFFUSION, MINIMUM 
GLARE,”’ for directing and dif- 
fusing ALL KINDS OF LIGHT...... 


MANUFACTURED BY THE 


HOLOPHANE GLASS CO., 
1 BROADWAY, NEW YORK, N.Y. 
Send for Catalogue and Pamphlets. 














ELECTRICAL REVIEW 





Vol. 36—No. 6 











CAR-LOT ORDERS 
SOLICITED. 


Painted Oak 
tres. Pins Brackets. 


SHIPMENTS. 
KANSAS CITY & SOUTHERN LUMBER COMPANY, 
SPRINGFIELD, MO. 





Central Manufacturing Co. 


Chattanooga, Tenn. 


Manufacturers 
py ha 


Yellow Pine Cress 
Arms, Locust Pins, 


Oak Pins, Electrical Mouldings, Oak Brackets. 
Large stocks on hand. Delivered prices quoted, F. O. 
3B cars, your city, in any quantity. Eg Write us. 


4 
in ~<a. 
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» 


SUCCESSFUL EBUECTRICIANS 


are men of education. Success in the eiectrical profession is impossible without tech- 
nical knowledge. You can obtain a thorough electrical education at home during your 
spare time at a cost so low that you will not notice the outlay. Complete courses by 
mail in ELECTRISAL ENGINEERING, Electrical Station Engineering, Electric Railways, Elec- 
tric Lighting, Telephony. Telegraphy, Electro-Plating, Mechanical Drawing and Dynamo-Electric 
Machine Design. Best Text-Books Free. The best, most thorough and practical courses of 
any correspondence school in the world. Seven years of experience in teaching by 
correspondence. Write for illustrated circular B, sample pages of text-books, drawing 
plate and booklet of letters from students all over the world. 


THE UNITED CORRESPONDENCE SCHOOLS, *°* *°° SAW Yous’ oX"™ 


with which are incorporated The Correspondence School of Technology and the In- 
stitute for Home Study of Engineering. 
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. 
Telephones (oetiverea>, $4.25, 
A complete instrument with trans- 
mitter. :eceiver, switch ard pre-s- 
button mounted on base. All parts 
well finished. Tested fur 1,000 feet. 


The Volt Ammeter, $5.00. 


Jewel bearing and aluminum case. 
Adapted to primary and st«rage 
battery. List of schools using it 
mailed on application. 

SEND STAMP for catalogue of tele- 
phone and volt ammeter. 


L. E. KNOTT APPARATUS 6O., 


16 ASHBURTON PLACE, - - BOsTON, Mass 

















CIRCUIT BREAKERS. 


WARD LEONARD ELECTRIC CO., 
Bronxville, N.Y.,U.S.A.@ 
ES OS a 








J. G. White & Company, 


INCORPORATED. 
ENCINEERS, CONTRACTORS, 
29 Broadway, New York, N.Y. 
EQUITABLE BLDC., BALTIMORE. | 














SHEAFF & JAASTAD, 


MECHANICAL and 
ELECTRICAL ENGINEERS. 
Plans and specifications for and superin- 


tendence of Electric Power and Lighting 
Plants a specialty. 


85 WATER STREET, BOSTON, MASS. | | 




















CHICAGO EDISON COMPANY 


REPAIR SHOPS. 


76 MARKET STREET, CHICAGO. TELEPHONE, MAIN 1280. 
First-Class Equipment in all Shops. 


OPEN DAY AND NIGHT. PROMPT ATTENTION. : 


Dynamos, Armatures, Motors, Arc Lamps, Instruments, 
Machine Shop; Engines, Etc., Carpenter 
Shops; Cabinets, Etc. 
CORRESPONDENCE SOLICITED. 























“AMERICAN” WOVEN WIRE DYNAMO BRUSHES. 
‘‘WE HAVE NEVER HAD A KICK.” 











Over 100,000 in use. 





POCKFT 
SEARCH 


JAMES S. BARRON & CO., 


H.-P. SAFET LIGHT. 





24-30 HUDSON STREET, - NEW YORK. 











American. 





We are now manufacturing the best Dynamo Brushes in use. We have ample facilities for supplying an 


description or any size of Brush. No order is too large for us to handle or too small for our consideration 
Monnaies is of a superior nature and our workmansbip the best. A trial order witleonvince you WRITE 
v) ‘ES. 


American Woven Wire Brush Co., Walnut Street, Peabody, Mass., U.S.A. 





ELE CTRIC HEATING APPARATUS 95,4, scoove 


UNITED ELECTRIC HEATING COMPANY, Detroit, Mich. 





Electric 
Fan 
Manufac- 


turers # 





who take Father Time’s 
hair by the forelock and 
early enter the market for 
next season’s sales, are the 
manufacturers who will get 
the orders when the day 
comes ’round. If you'll 
permit us to advise, ad- 
vertise during February, 
March, and you'll get 
TWICE as much business, 
other things being equal, 
in April, May, June, as the 
fellows who do not. The 


ELECTRICAL 
* & & REVIEW 


* 


has the consensus of opinion 
of the manufacturers of 
Electric Fan Apparatus as 
being the best journal pub- 
lished for this particular 
character of advertising. 
Information as to advertis- 
ing tates, special positions, 
etc., etc, sent immediately 
on application. 


Ht te 
Electrical 


Review... 


New York. 








